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LET'S KEEP OUR 

BRIDGES SAFE 
Of all 1937 automobile acci- 
dents resulting in persons killed 
or injured, only 1.3% occurred 
on bridges. The night visibility 
of Aluminum Paint. used on 
many steel bridges. has helped 


establish this safety record. 
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rpyo Pass the critical requirements of today, bridges must be both 
beautiful and safe. not only in structural design but also in orna- 
mentation or painting. 

\luminum Paint satisfies both the esthetic and safety requirements 
for steel bridges. By day its silver-white color harmonizes with natura! 
settings. blends steel with conerete or granite, and fits perfectly mto 
the functional picture. 

Night driving is safer on Aluminum-painted bridges because they 
reflect more light. At a great distance, structural members become 
visible through the darkness as the Aluminum Paint picks up head- 
light beams. 

In many states Aluminum Paint is now specified by highway 
departments for all steel bridges because it combines beauty and 
night visibility with exceptional durability. It resists rust and cor- 
rosion under all sorts of atmospheric conditions. 

You will find a wealth of helpful data on painting in the new 

{luminum Paint Manual. Write for a free copy. *ALUMiInum Com- 
pany or America. 1918 Gulf Building. Pittsburgh. Pennsylvania 






He make high grade Aluminum pigments only; no Aluminum Paint. Buy your 
fluminum Paint from leading manufacturers who use Alcoa Albron pigments 
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M. Lewis has been in charge of the tech- 
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Plan since 1921 and is now chief engineer 
retary of the Regional Plan Association. 
. also served as consultant to several muni- 
janning commissions, and to the National 
irces Committee. 
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66 Y | ) S DOZEN bituminous coal mines drain into Mingo Creek near New Eagle, Pa., 
9 site of this concrete arch bridge. Exposed for over 8 years to high-sulphur- 
content creek water, “Incor’ concrete is as sound, its surface as dense, as the 


é INCOR’ day forms were removed. 


High early strength? Sure: this job was back-filled two days after placing 


x ] ANDS concrete, saving $780. But better concrete, too—concrete that stands up where 
the going is tough. Typical of ‘Incor’s 1l-vear service record. 

| hed Long-time service is your best assurance. Use ‘Incor’* 24-Hour Cement 

HE (CAFF e where early strength and fast, thorough curing save money. Otherwise, use 

Lone Star. You gain either w ay, because better cement makes better concrete. 


Write for copy of “After 10 Years.” Address Lone Star Cement Corporation, 
*Reg. U. S. Pat. Off 





342 Madison Avenue, Room 2243, New York. 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT:::‘INCOR’ 24-HOUR CEMENT 
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City Planning and the Engineer 


Outlining the Responsibilities of the Profession in Rationally Developing Our Communities 


By Harotp M. Lewis, M. Am. Soc. C.E. 


CuarrRMAN City PLANNING Division, AMERICAN Society or Crvit ENGINEERS 
Cuier ENGINEER AND SECRETARY, REGIONAL PLAN AssociaTION, INc., New York, N.Y. 


ITY planning is an old art that is taking on new 

life. Although it has been practiced for many 

centuries, it has taken on an added significance 
with the recent great increases in the size of urban com- 
munities. Modern city planning is largely a develop- 
ment of the last twenty-five years, but in both its tech- 
nique and the extent of its application it has made rapid 
strides within the last ten years. 

In the early development of the United States, civil 
engineers were the intrepid pioneers who met the needs 
of an expanding territory by laying out the first crude 
transportation routes across the country. But as the 
frontiers were narrowed, these men, having won this 
important battle, returned to public service in the cities. 
rhus the city engineers became the original city planners 
in America. They have, however, become absorbed in 
the pressing problems of construction and maintenance 
and in taking care of the immediate needs of their com- 
munities. By the same token, it is seldom that they 
have had the time or the staff to look very far into the 
future. As a result many communities are today faced 
with difficult tasks in their immediate development. 

The Engineer Is Largely Responsible for Urban Prob- 
lems.~City planning is not, and probably never will be, 
the field of a single profession. Its leaders have come 
irom various professions any one of which can supply the 
basic technical training which is essential. For example, 
engineers, architects, and landscape architects have each 
made essential contributions. In addition the legal 
profession has added its important quota to develop- 
ment in the general field. 

Population centers would never have grown to their 
present sizes, however, were it not for the inventions of 
engmeers, who have thus promoted and made possible 


th 


he modern city. These inventions include the steel- 


‘ramed building, high-speed electric transportation, the 
telephone, and the motor vehicle, each of which has 
orought problems in its wake. Urban growth has taken 
the form of both large individual cities and metropolitan 
aistricts, and has reached its peak in New York City and 


ms. It has developed problems which require 
‘or their solution the comprehensive viewpoint of the 


city planner. Having done so much to create these 
problems, the engineer cannot shirk the responsibility 
of finding an answer for them. It is certainly well 
within his powers to solve the puzzles of city planning. 


Broadening of Engineering and Field.~Obviously the 
engineer must be more than a mere technician. This 
has been recognized in recent years by the engineering 
schools themselves, which have been broadening their 
courses, without overlooking the importance of a thor- 
ough technical foundation, to ensure that their graduates 
will be better fitted to fill executive positions. How- 
ever, the number of engineers who are practicing city 
planning as their main activity is still small. This may 
be partly because the average engineering course still 
devotes little time, if any, to this particular subject. 

If the engineer is to broaden his field, he must consider 
any project he designs as a part of a plan for the com- 
munity, whether urban or rural, within which it is lo- 
cated. I believe that students in all branches of en- 
gineering should be at least “‘exposed’’ during their 
college training to the general principles of city planning. 
While it will continue to be true that only a small per- 
centage of them will become professional city planners, 
they will all be better engineers in whatever field, once 
they have acquired an appreciation of city planning. 


Development of Comprehensive Planning.~Most of 
the early planning efforts in the United States were 
based upon a desire to create ‘‘a city beautiful.’’ The 
outstanding feature was generally a civic center; indeed, 
many such plans did not extend beyond the immediate 
vicinity of the center. Some of these plans were not 
very practical and failed to arouse a general interest. 
As a result they were often filed in libraries and pigeon- 
holes and failed to lead to real results. 

The modern city plan is based on making a community 
not only more attractive in appearance but also a more 
convenient, comfortable, and healthy place in which to 
live. Efficiency, combined with the earlier objectives, 
has now become the watchword. 

With the rapid development of the automobile at the 
beginning of the current century, city plans became 
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primarily street and highway layouts. It was soon 
realized that highways could not be planned successfully 
without a thorough study of the land that would front 
upon them. And so the field of city planning was 
broadened, and the term “comprehensive planning”’ 
came to be used. This involved working out a pattern 
of land uses, and fitting these uses together into a single 
plan which would be established by law—as well as 
systems of highways, railroads, terminals, parks, play- 
grounds, schools, water supply, sewage, and refuse dis- 
posal. These all have their place in the modern city, 
and if they are to be supplied efficiently and economically 
they must be properly related. 

Quantity as Well as Quality Must Be Regulated.~ 
The municipality that commits itself to establishing 
high standards of quality for its public services, without 
adequately studying probable future needs and limiting 
its construction program to such needs, will soon find 
itself in financial difficulties. This has been the ex- 
perience of cities which have falsely assumed that their 
population would continue to increase at rapid rates 
and that the demand for new business and residential 
land would increase correspondingly. Of course, on the 
other hand, there have been many cities that have grown 
beyond any possible expectation of the city fathers who 
were in control fifty or a hundred years ago. 

Statisticians are now agreed that the next twenty to 
thirty years will see a rapid decline in the rates of growth 
of urban areas. The city planner should make careful 
studies not only of the future growth of population but 
also of its distribution within the area in question. En- 
gineers have long made population estimates, and they 
are well fitted for this part of the city planner’s task. 

The uses of private land are regulated by zoning or- 
dinances. It is estimated that over 1,400 of the cities, 
towns, boroughs, and villages in the United States have 
adopted such regulations. Many times this number are 
still without this protection. Most of the zoning has 
been done more for the purpose of protecting the quality 
of the areas zoned than to restrict the quantity allocated 
to various types of use. In many cases, several times 
as much area has been set aside for business districts and 
multi-family residential districts as will ever be needed 
for such purposes. It is now generally recognized that 
such ordinances should be overhauled so as to fit more 
closely the probable future pattern of the city. 

Another type of restriction that is still in a formative 
stage is the control of premature and excess subdivision 
of urban land. Here again quantity control is as im- 
portant as the control of quality. Many hundreds of 
thousands of building lots staked out on the edges of our 
large cities will never be needed for homes under the most 
generous estimates of population growth. City planners 
are trying to find some means, direct or indirect, of pre- 
venting this wasteful cutting up of land which might 
better be kept for agriculture, forestry, or recreation. 

New Trends in Planning.~The growth of metropolitan 
districts, already referred to, led to an expansion of city 
planning to cover metropolitan areas, under the name of 
“regional planning.’ Starting in 1909 with the Burn- 
ham Plan of Chicago, which extended out for about 30 
miles from the center of the city, the movement spread 
to the Regional Plan of New York and Its Environs 
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undertaken by a citizens’ committee in 1921 and finan oq 
by the Russell Sage Foundation. Later came sim |ar 
plans for the Philadelphia Tri-State Regional Dist: ct, 
and for Los Angeles, St. Louis, and Milwaukee. 

During the early years of the recent depression, «ity 
planning suffered from the cutting off of appropriations 
to planning boards. This was on the theory that they 
were a luxury—good enough in prosperous times but 
something that might well be postponed when money js 
scarce. It soon developed, however, that the city with 
a plan was at a great advantage when it came to develop. 
ing emergency public works. Federal agencies stressed 
the importance of knowing that a project they were 
helping to finance was a part of a comprehensive plan. 

So the last three or four years have seen the creation 
of many new official boards and commissions. Many 
of them started out with work-relief staffs to gather 
necessary facts and prepare basic maps. Now they are 
gradually receiving financial support from regular 
municipal and county budgets. The future of planning 
is brighter than ever before, provided that it be kept on 
the right track so that it will turn out practical plans. 

The federal government, through the National Plan- 
ning Board and its successors, the National Resources 
Board, and the National Resources Committee, has been 
promoting the establishment of state planning boards 
throughout the nation. As a result such boards were 
operating in 1937 in 47 of the 48 states. In several cases 
interstate regional planning agencies have been set up, 
and the National Resources Committee has made a 
substantial start on national planning. 

Special Requirements of a City Planner.~In addition 
to a sound technical training, every engineer or other 
professional man who desires to follow city planning as 
a career, should develop some important qualities. In 
particular, he should have a large amount of tact, as city 
planning is largely advisory and the planner must depend 
on other officials for carrying out his plans. He will 
have to review projects initiated by others, and so he 
should keep an open mind as to what is the best plan 
until he has studied the problem from all points of view. 
He must be able to write clear reports in good English, 
and must have some ability in public speaking so as to 
present his case clearly before officials or citizen groups. 

Patience is essential, for it takes many years to get 
new projects carried out. And when they are carried 
out, the credit generally goes, not to the city planner, 
but to the official who happens to be in office when the 
project is constructed. The city planner must have 
imagination, as he deals with many subjects and with 
conditions not only as they are today, but as they are 
likely to be many years hence. 

Engineers on Planning Boards.~It has often bee 
claimed that engineers are slow to take their proper 
place in civic affairs. Members of planning boards and 
commissions are generally unpaid, so that service upo! 
them demands in advance that the appointee be endowed 
generously with public spirit and interest. The engineer 
is especially fitted for this service, and many planning 
boards today have such members. He should welcome 
such opportunities to serve; I know of no better way ™ 
which he can demonstrate to the public at large the con 
tribution of engineering to the general welfare. 
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Ig as July 17—morning, afternoon, and evening—to discuss _ half hours of detailed study were given to 146 cases which 
_ In their respective assignments and prepare such recom- had been referred to this group of six directors. As ex- 
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_ committee not only gives guidance to the Board on all some time Sunday in reviewing two cases, one a most per- 
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and the assignment of all members to Local Sections 
is an outstanding current example of the steps taken 
by the Society to increase its effectiveness as a truly 
national engineering body. 


THE BOARD MEETING 


This national character of the Society today is well 
illustrated by the distribution of the Board membership. 
The Board consists of 26 members elected by the member- 
ship of the Society, and resident all over the United States 
and all but one member (Past-President Hill, who was 
held at home by illness) attended the Salt Lake meeting. 
In addition to the officers, the Secretary and the Treas- 
urer, several staff members are usually present—‘‘on 
the side lines'’—-to answer special questions. These in- 
cluded the Field Secretary, the Manager of Publications, 
and the Assistant to the Secretary. 

Many of the items on the agenda of the Board meetings 
are more or less routine matters——muinutes, routine com- 
mittee reports, statements for record, etc. On the other 
hand many of the committee reports demand most care- 
ful and thorough study, and the Board gives much of its 
time to these reports. 

At Salt Lake the Executive Committee, naturally the 
first to report, offered recommendations on 15 items 
which were approved by the Board. Two of these ac- 
tions are of special interest. One of them recommended 
the cooperation of the Society with the Institution of 
Civil Engineers of Great Britain and the Engineering 
Institute of Canada in a joint meeting to be held, prob- 
ably during Labor Day week of next year, at the World's 
Fair in New York. A special committee has been ap- 
pointed to perfect these plans. 

The other item involved final action on the abolition 
of a committee of the Board—the Committee on Profes- 
sional Activities. In recent years the duties of this com- 
mittee, never very clearly defined, have been fully met 
by other committees, and accordingly the By-Laws were 
amended to do away with it. 

Actions taken by the Executive Committee and adopted 
by the Board as its own actions included: approval 
of a schedule of fees for structural engineering and 
foundation engineering connected with the work of the 
Federal Housing Administration and the U. S. Housing 
Authority; the designation of Douglas C. Davis, U. S. 
Waterways Experiment Station at Vicksburg, Miss., as 
the 1938-1939 Freeman Scholar; the delegation to the 
Committee on Technical Procedure of a study of future 
meeting places; and approval of specific sales and pur- 
chases of securities representing the Society's funds 
and the several special funds of which the Society is 
custodian. 

The second item on the agenda was the report from the 
Committee on Publications. This committee does not, 
in general, convey to the Board of Direction any consider- 
able part of the minutiae of its work. It generally places 
before the Board only such proposed changes of policy as 
seem to the committee desirable for discussion by the full 
membership of the Board. 

The Board discussed at length the report of the Com- 
mittee on Professional Conduct, the committee making 
careful explanation of the circumstances which led to its 
recommendations, and the Board members making in- 
quiry of the committee as to details. It was only after 
nearly unanimous agreement of opinion had been ob- 
tained that the Board took action with respect to the 
three matters placed before it. One action was to direct 
that admonition be made to one member of the Society 
who the Board decided had been unfair to his fellow 
members in that, while on salary in a governmental 
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unit, he had used the advantages of his salaried position 
to compete unfairly with other engineers. 

The noon recess was, as usual, the occasion for g 
special luncheon tendered by the Board to the Local 
Section officers and committee on arrangements. Also 
during this period the Committee on Honorary Member- 
ship met. The committee consists of the President of 
the Society, two Past-Presidents, and the four Vice. 
Presidents. Throughout the year petitions are received, 
signed by the requisite number of Corporate Members, 
endorsing some outstanding member of the Society for 
election as an Honorary Member. These petitions are 
placed before this committee, and it in turn, bearing in 
mind the limitation of five which may be elected in any 
one year, makes choice of those to be placed before the 
Board for consideration. The names thus selected were 
passed for later letter-ballot by the Board. 

During the afternoon session each committee advisory 
to the Board was called upon for a report, these being 
made by the respective Contact Members. By the 
nature of the circumstances, some of these reports were 
hardly more than a statement of continued attention to 
the respective assignments. In other instances oral re- 
ports of some length, telling of details or difficulties 
found in the problems which the committees were study- 
ing, and on which they seemed to be approaching con- 
clusions, were presented. 


NEW COMMITTEE ON PROFESSIONAL OBJECTIVES 


About a year ago a petition was received by the Board 
asking for approval of the organization of a Division on 
Professional Activities. The Board has given long and 
special study to this petition, and at the Salt Lake meet- 
ing approved the organization of a Committee on Pro- 
fessional Objectives—a joint committee of Society 
members and Board members. The fundamental aim 
of this group will be to encourage the discussion of prob- 
lems of a general professional nature, public relations, 
the social responsibilities of the engineer, and questions 
of this type. The Board realized that many of these 
problems were now being discussed by various existing 
committees and that the new group would thus function 
primarily as a coordinating—an “encouraging and 
prodding’’—committee. Accordingly, after long dis- 
cussion, the duties of the committee were very fully 
outlined. The report of the Special Committee as 
finally adopted appears in the Society Affairs section of 
this issue. 


PUBLIC WORKS 


The Board was in receipt of a report prepared by a 
selected personnel of the membership consisting o/ 
Daniel C. Walser, of Washington, D.C., J. Trueman 
Thompson, of Baltimore, Md., and S. W. Sawin, of 
Wilmington, Del., with Director Anderson as Contact 
Member, on the subject of the reorganization of the 
Federal Public Works Department. This committee 
made a most comprehensive study of the history of the 
proposed Department of Public Works, covering the 
period of perhaps two decades past, and recommended 
that the effort to obtain a single Department of Public 
Works seemed inadvisable for various reasons. On the 
other hand it recommended to the Board that the Board 
should endorse and support the formation of a reviewing 
and coordinating agency to function with respect to all 
existing operating agencies to bring about cooperation, 
to eliminate worthless projects, to place meritorious pro} 
ects in their proper priority, and to act as a clearing 
house capable of making valuable recommendations to the 
federal Bureau of the Budget. The action of the Board 
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LOL 5 instance was to direct that the committee's report applications were clear-cut cases—the applicant was 
iblished in CrviL ENGINEERING, and that informed clearly and fully qualified for the grade of membership 
ora ssion be invited in order that the Board might be requested. At the same time there were other cases 
Local urther prepared as to what decision it might well where additional information and full study were re 
so ' mn this moot question. 
nber- I report appears in the comnts 
nt of C tv Affairs section of . 
1" ed, : 
bers, NATIONAL WATER POLICY 
y for Last November the Com- ( 
S are mittee on National Water “ y . ry AN ae tt 
ng in Policy sent to Headquarters P ~4 f 
| any port in which Chairman "| 
e the Leroy Sherman of Chicago , ie 
wert | several other members i 
f the Society participated. = 
ISOTY fhat report recommended 4) 
being certain specific federal leg- 
the slation. In some of its de- 
were tails, however, and in some 
oN to { its recommended policies 
al re legislation, it was not sub- 
ulties scribed to fully by the Exe- 
tudy cutive Committee and by 
— the members of the Sami 
tary Engineering Division. 
Consequently it has re- 
eived consideration by the 
soard Board at both Jacksonville 
har md Salt Lake. In_ the [ue Boarp or DirecTION IN SESSION AT SALT LAKE Crty 
r an meantime, congressional 
meet uctions and other events have altered conditions, and the quired if standards were to be maintained, and full 
Pr Board is now seeking, through a new committee of Board consideration and justice be given to the applicant. 
cet} members established for that purpose, a rephrasing of the With a view to relieving the Board of a long considera- 
| aim report. When and if this is accomplished, it is planned _ tion of clear-cut cases and permitting even more thorough 
proo spread the revised report in CiviIL ENGINEERING in attention to be given the doubtful ones, a new procedure 
Lions rder that comments by the Technical Divisions, the was put into effect tentatively in January 1937. It has 
sons Local Sections, and individuals, may be made available apparently been most successful in doing what was ex- 
these the Board pected of it. In those cases where the applicant’s en- 
sing a be si. —_— dorsers and the local membership committee agree, and 
ct OCS SC ae aes Man een where the Board’s Committee on Membership, after 
al Under the chairmanship of Director Ayres a special reviewing the applicant’s record, concurs, the name is 
dis mmittee has been studying the accounting practice of passed directly to the Board members for letter-ballot. 
fully the Society and hopes to develop a new plan which will Where there is disagreement, each case is carefully stud 
e as make it possible to determine more clearly and fully the ied by the Board’s committee and suitable action is rec- 
st of each of the many items of activity—services the ommended to the Board. All questionable cases thus 
Society renders its members. Similarly, another com- come before a general meeting of the Board and are sub 
mittee, under the leadership of Director Myers, has given ject to full review in the light of the committee's rec 
irelul attention to the obligations of the Society as re- ommendations. There have usually been 100 or more 
by a irds retirement allowances for its Headquarters’ staff such special cases for each meeting, but as the procedure 
ig ol number. It is realized that the present practice of has developed, and the standards which the Board de- 
emal e Board in granting allowances of various amounts on sires to maintain have become clarified, this number 
rement cannot be continued, and steps must be taken has been reduced by about half. 
ta t up a more definite plan on a sound financial basis. One of the vital problems lies in the distinction of 
: a \ very complete report was received at Salt Lake and is ‘“‘responsible charge,’’ and particularly ‘‘responsible 
ry t e final action in October. charge of important work,”’ which is essential in the trans 
— : abe ee fer from Junior to Associate Member and from Associate 
ew | SS Seen Member to Member. The Committee on Membership 
Ice hile the Society has grown in numbers as the years Qualifications has given much time and thought to 
‘ubhi issed, the standards of admission to the various clarifying these terms and, in particular, to reducing the 
. u 1 membership have also been developed and number of reference forms and making this distinction 
20ar' thened—there has been a constant tendency to- more obvious. In addition to relying very strongly on 
a ‘ igher qualifications for admission or transfer. the advice of the local membership committees, a new 
— year the Society has to handle some 1,600 ap- application form has been prepared which requires 
oats s for admission and transfer. In past years specific information from the applicant on this point. 
ve come before the Board sitting as a committee One of the last actions of the Board at Salt Lake was the 
we vhole and, owing to their large number and the approval of this form. 
> Lut 


ther business, have usually required a long and The Board adjourned about noon on Tuesday, July 
ight session. It was realized that many of the 19. to meet at 10 a.m., October 10, in Rochester, N.Y. 








Experience in Driving and Testing 
Composite Piles 


By Henry D. Dewe tr 


Member AMERICAN Society or Crvit ENGINEERS 


Dewe tt AND Ear, Consuttinc ENGINEERS, SAN Francisco, CALir. 


LLUVIAL soil of low bearing 
capacity characterizes the 


site of the pretreatment works 
of the Sacramento (Calif.) filtra- 
tion plant. As settlement of foun- 
dations of the first units, completed 
in 1920, resulted in some serious 
structural difficulties, particular at- 
tention was given to securing ade- 
quate pile foundations for the plant 
addition that was begun in 1931. 
The results were most satisfactory; 
after five years of service (1933 to 
date), the reinforced concrete tanks 
and reservoirs of the addition show 
no settlement, no leakage, and no 


perceptible cracks. A description of these foundations, 
with pertinent notes on tests and construction methods, 


should therefore be of interest. 


The pretreatment works are located near the conflu- 
ence of the Sacramento and American rivers, in what 
was once the bed of the latter stream. 
ground-water level fluctuates during the year; the 
maximum variation is over 20 ft, following quite closely 
The lowest ground water 


the water levels of the rivers. 
on record is about 14 ft below the 
natural surface of the site. 

In the course of soil investiga- 
tions for the plant addition, 9 test 
wells were sunk and a number of 
test piles—both timber and pre- 
cast reinforced concrete—were 
driven. One of the wooden test 
piles, with a length of 60 ft 6 in., a 
butt diameter of 14'/, in., and a 
point diameter of 9 in., was driven 
into the ground 60 ft 3 in. with 726 
blows, and then pulled for examina- 
tion. It was found to be unharmed, 
except for a slight brooming and the 
loss of asmall chip, both at the point. 

Four other piles were tested for 
load-bearing capacity. Each of 
three timber piles carried a load of 
slightly over 40 tons with no meas- 
urable settlement; similarly, a re- 
inforced concrete pile carried a load 
of 62 tons without settlement. The 
loads were limited by the strength 
of the loading platforms and did not 
represent the ultimate capacities of 
the piles. 

For the plant addition, special 
composite piles of cased-concrete and 
wood were selected in competition 
with piles of creosoted Douglas fir. 
They were constructed in accordance 
with the specifications of the con- 
sulting engineer, which incorporated 


’ is an account of the driving of 
100,000 ft of composite pile. Settle- 
ment of previous foundations at the same 
site caused the engineers to give espe- 
cially careful attention both to specifica- 
tions and to construction methods; and 
the satisfactory service record of the new 
foundations shows that the job was well 
done. Towards the end of the article, 
valuable test data are presented on the 
strength of splices in composite piles. 
It is of interest to note that damage io a 
tenon during driving appeared to have 
very little effect on the bearing capacity 
of the completed pile. 


those special features common to 
patented types. Each pile had a 
lower portion of untreated Douglas 
fir, driven to the elevation of per- 
manent ground water (El. 0.00 city 
datum, about 14 ft below the ground 
surface), and an upper portion of 
galvanized, corrugated, sheet-steel 
casing, filled with concrete, extend- 
ing to the bottom of the footing 
above. Before driving, the butt of 
each timber pile was trimmed to form 
a tenon 18 in. long, which was tightly 
wrapped with No. 9 gage galvanized 
wire, stapled in place. This tenon 
fitted into the socket of the cast-steel 


driving mandrel and, in the completed pile, became in- 
cased in the special mortar portion of the upper cased- 


concrete pile, thus forming the splice (Fig. 1). 


In this area the proposed: 
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Fic. 1. DETAIL OF SPLICE 


574 


Concrete 


— Grout — 


The following description furnished by the contractor 
illustrates the sequence of construction operations he 


“A core having a solid steel point is fitted into a heavy 
steel casing. The two are driven together into the ground 
until the bottom of the casing is well below the ground- 


water level. The core is removed 
from the casing and a wood pile 
having a wire-wound tenon is in- 
serted. Using the core as a follower, 
the wood pile is driven through the 
casing until the head is below the 
ground-water level and the resist- 
ance to driving indicates a bearing 
value equal to the load shown on 
the plans and specifications. The 
core is removed and a corrugated 
metal shell containing a reinforced 
cage, and dogs to grip the pile head, 
is placed through the casing so that 
it will surround the tenon of the 
wood pile and extend to the ground 
surface. The metal shell may be 
filled with concrete at this point or 
after the withdrawal of the casing. 
The core is lowered into the casing 
until it contacts with the metal shell. 
It is then fixed in this position so that 
the shell cannot rise with the casing, 
which is now pulled out of the 
ground.” 

The following provisions of the 
consulting engineer's specifications 
were found to be of special impor- 
tance; their reasonable enforce- 
ment had much to do with the 
satisfactory performance of the 
foundations. . 

1. Wooden Test Piles. Betore 
ordering piles the contractor shall 
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and drive [in certain specified 
is} 14 test piles of untreated 
is fir of lengths not less than 60 
ich test piles shall be driven to 
juirement of depth and pene- 
specified. But this require- 
w test piles shall not act to 
t the contractor from furnish- 
d driving at his own expense 
nal test piles, if in his opinion 
idditional test piles are necessary 








a @ ible him to properly determine 
had a juired length of piles for each 
Ouglas y. provided that this procedure 
1 per pproved by the city engineer. Fic. 3. THE COMPRESSION SPECIMENS AFTER Test (ARRANGED IN ORDER; 
M) city ter such test piles have been a ee No. 1 at Lawt) ; 
r und ' to the depth required by the Specimens Have Been Partly Demolished for Purposes of Examination 
On OF ty engineer, they shall be cut off 6 in. 
t-steel low ground level and left in place. From the results of _ tion of fine aggregate to coarse aggregate shall be made 
xtend test pile driving, taken in conjunction with the re- for the concrete placed at the top and around the top of the 
boting ilts of the test piles driven by the city, the contractor wooden pile, all as may be directed by the city engineer. 
ut of || prepare a list showing number and lengths of tim- 6. Tamping Concrete. All concrete shall be placed in 
0 form r piles necessary for the job, and the distribution of the a manner that will permit thorough compacting and shall 
ightly us lengths to the individual pile clusters. be worked into the form by means of rods. The contrac- 
anized Required Penetration. All piles shall be driven to _ tor shall provide men for tamping and hammering it into 
tenor such a depth that the last 20 blows of a 5,000-Ib ram of place to the amount of at least one man to every 2 cu 
t-steel , single-acting hammer with a fall of 3 ft 6 in., when yd of concrete poured per hour. These men shall be in 
me in triking the unbroomed heads of the piles, shall not addition to those required for mixing, wheeling, etc. 
cased luce an average penetration greater than '/, in., 7. Packing Earth Around Pile. It the diameter of the 
ided that the bottom of the pile shall be at an _ steel-encased concrete section is smaller than the maxi 
ractor ition not higher than —35 ft city datum, and pro- mum butt diameter of the lower wooden portion, . . . the 
ms he ed that, if the bottom of the pile is diven to El. —45 contractor shall compact the earth around the upper 
ft city datum, or portion to provide a tight fit satisfactory to the city 
hea J lower, the pene- engineer. Such packing shall be done by the use of 
re 087 tration as above’ water jet, or by the use of sand sluiced or tamped, or as 
‘ound. specified may may be determined necessary by the city engineer. 
noved reach but not ex- All timber piles were examined by a special inspector 
d pile ceed '/, in. per from an independent testing laboratory, and those not 
wha blow as averaged conforming to the specifications were rejected. Of im- 
lower for the last 20 portance in this inspection were density (as measured by 
gh the blows. rings per linear inch of radii of butt), butt diameter, and 
fw tik 3. Elevation of straightness; these last two factors were particularly im 
= Top of Tenon. portant because the wooden piles were driven inside steel 
— The top of the _ shells. 
ene tenon of the . 
Phe wooden portions CONSTRUCTION PROBLEMS 
_— of composite piles It was found that construction conditions necessitated 
Peery shall be driven to modification of a number of the contractor's proposed 
head, an elevation not methods of framing, driving, and concrete pouring, and 
7a higher than zero, that the ideal conditions pictured in his description of 
. we city datum. driving operations were not realized. 
a 4. Concrete The tenons of the wooden piles were first formed with 
— Proportions. Con- axes, with unsatisfactory results. The tenons were not 
we “4 crete shall be of circular cross-section, their length was variable, and 
= mixed in the pro- the surface of the shoulders was uneven. Thus, in driv 
we portionofonesack ing, the steel driving mandrel did not bear equally on 
. . at of cement to 5'/, the top of the tenon and on the shoulder at the bottom of 
— cu ft of fine and the tenon. The contractor was therefore required to use 
re coarse aggregate, a saw in cutting the shoulder, and to frame both shoulder 
ding measured sepa- and tenon accurately to the dimensions of the driving 
‘ rately by loose shoe. Thereafter, all piles were subject to inspection and 
: . dl volume in the _ approval after framing and before driving. 
oe damp condition as Some difficulty was found in convincing the contrac 
r handled in the _ tor’s superintendent that the specified final penetration 
Exposep Suctace: cp Srcsce field. of ? , in. when using a 5,000-Ib ram with a fall of 3 ft | 
' 5. Mortar 6 in. and striking the unbroomed heads of the piles, 
ices Thus Examined Were —_ . mer as ; 
is Patient Gatien te Around Ten on. would have to be decreased for the driving conditions of 
own Here, a Section of the Special modifica- the job, because the 5,000-Ib ram fell but 3 ft 0 in. and 
val Has Been Removed for tions of the mixas__ struck, not the head of the wooden pile, but the top of a | 


ination of the Concrete affecting the rela- steel driving mandrel some 30 ft long and weighing about 
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3,000 Ib. A study indicated that the loss in efficiency 
due to the use of the mandrel and to the smaller drop of 
the ram was about 14 per cent. The estimated loss in 
energy due to the mandrel was obtained by solving a 
fundamental 
theoretical for 
mula for pile driv- 
ing, after insertion 
of the values of 
moduli of elastic 
ity, lengths, and 
weights of timber 
pile and steel driv- 
ing mandrel, and 
other constants. 
Asa result of these 
computations, the 
specified penetra 
tions of '/, in. and 
'/, in. were re 
duced to */x in. 
and '/; in. respec 
tively. 

The first day's 
driving operations 
uncovered the dif 
ficulties usually 
found in starting 
a job. Wooden 
piles became 
Fic. 4. Specimen No.6 Berore Testinc, wedged in the cas 
SHOWING DAMAGED CONDITION OF TENON ing; ropes broke: 
Such Damage Appeared to Have Littk the driving shoe 
or No Effect on Bearing Capacity of filled with stickv 

Completed Pile clay after each 

driving of casing 

and had to be laboriously dug out. Water and mud 
were found in the casing after the wooden piles were 
driven to grade and were difficult to remove. Only one 
appliance for removing water, a steam ejector, had been 
brought on the job. Several times during the day both 
pile drivers simultaneously encountered difficulties with 
water and mud—and then the entire crew of one driver 
and the concrete gang would have to wait while the ejec- 
tor was used on the other driver. Trouble also developed 
in coordinating the operations of concrete mixing with 
those of pile driving—the concrete would be mixed too 
long before it could be used and consequently would be 
lifficult to work, or would have to be thrown away. In 
short, the day’s operations were discouraging. However, 
these various difficulties were substantially overcome in 








the first few days 

\ tendency was found for the upper or concrete portion 
of a completed pile to be shifted out of its vertical posi 
tion by the driving of an adjacent pile; apparently the 
withdrawal of the casing left the concrete-filled shell with 
out lateral support from the ground. This condition, 
unticipated in the specifications, was remedied by filling 
the cavity around the completed pile with earth, or by 
blocking the shell until the hole could be so filled. 

rhe trouble with the filling of the driving shoe with 
mud continued throughout the whole job. The contrac 
tor tried to overcome this by placing thin sheet-steel 
plates about 2 ft by 2 ft square under the driving shoe 
before driving, with only partial success 

Che attempted predetermination of the proper length 
of the wooden piles was often considerably in error, de 
spite the exploration of the site with test wells and test 
piles. No satisfactory way was found to predetermine 
the proper length of wooden piles 


After a wooden pile had been driven to the proper ele- 
vation inside the steel casing, the driving core or mandrel} 
was withdrawn and inspection made of the top of the 
wooden pile by means of reflected sunlight, or on cloudy 
days, with an automobile headlight attached to a long 
cord. Electric hand flashlights were found unsatis{ac 
tory. If the inspection indicated mud or water around 
the tenon of the pile, this was removed by means of the 
steam ejector. The corrugated steel shell was then 
dropped over the tenon to a seat on the shoulder of the 
pile, and the steel wire cage set in place. Then a predeter- 
mined amount of hand-mixed portland cement mortar 
was dumped by buckets around the tenon of the wooden 
pile to extend 4 in. above the top of the tenon. Next the 
shell was filled with concrete, tamped in place by means 
of a long rod. The buckets used for placing the mortar 
around the pile head soon became badly battered and 
had to be straightened at frequent intervals in order to 
make sure that the proper amount of mortar was being 
placed. The average 28-day ultimate compressiy: 
strength of the mortar grout was in excess of 5,000 Ib per 
sq in., and that of the concrete about 4,500 Ib per sq in 

When at times it became necessary to drive the top of 
the wood piles lower than El. 0, the elevation for which 
the steel casing had been driven, any trouble resulting 
from the wet sand wedging between the steel casing and 
the portion of the wooden pile which still remained within 
the casing, became accentuated. When such wedging 
of wet sand occurred, it was very difficult to determin 
the penetration of the wood pile, for the hammer blows 
were expended in forcing the wood pile through the steel 
driving shell and forcing both into the ground instead of 
the wood pile alone. 

During the work, a question arose as to whether or 
not the corrugated steel shells of certain piles had bee: 
properly seated on the shoulders of the wood tenons 
Consequently it was decided to excavate around a group 
of completed piles and examine them, even though such 
excavation required cribbing and pumping. The joints 
thus exposed were found to be satisfactory, as may b 
observed in Fig. 2. 

One completed pile was test-loaded with a maximum 
of 40 tons. The resulting settlement was inappreciable 

During the driving, it was noted that when the shoulder 
of the mandrel first engaged the driving head of the steel 
casing—in other words, when the wooden pile and the 
driving casing began to penetrate the ground simultane 
ously—the rate of penetration decreased about two addi 
tional blows in 3 in. of penetration. Expressed another 





Loap Test oF ComposiTe PILI 
Phere Was No Appreciable Settlement Under This Lo 
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“ the ratio of blows required for 3-in. penetration 
before and just after the moment when the casing 
he pile were first being driven together, was about 
Oto 11. Therefore, it was concluded that about 20 per 
additional energy was required to drive the steel 
and the wooden pile together, as against driving the 
len pile without the shell. 


Ww 
COMPRESSION AND BENDING TESTS OF SPLICES 
_ number of tests were made on the joints between the 
sonerete and the wooden portion of the piles. Six of 
these were compressive tests to find the load-bearing 


value of the joints. These test joints were made to simu- 
late the actual joints obtained in the field. The only ex- 
ception was that the corrugated steel shells were removed 
before testing; for it was assumed that in the actual piles 
these shells would in time be rusted entirely away. A 
description of these tests is given in Table I, and the six 
test specimens are shown in Fig. 3. The photograph was 


rABLE I LABORATORY TESTS ON JOINTS OF COMPOSITE PILES 
Con COMPRESSIVE 
TRNON SHOULDER DITION STRENGTH, BREAKING 
Cur FROM FORMED or Heap Ls PeR So IN LOAD, 
BY or TENON 7~—_—-——~ my TONS 


Grout Concrete 

Noticeably 

Driven pile Ax damaged 3,018 994 92.5 
in driving 
Noticeably 

Driven pile Ax damaged 2,861 2,067 88.4 
in driving 
Noticeably 

Driven pile Ax damaged 3,487 2,327 127.5 
in driving 

i Undriven pile Saw Good 3,698 2,247 . 
Undriven pile Saw ft Good 2,884 2,252 * 


Consider 


Driven pile Ax ably dam- 3,980 2,449 . 
aged?{ 
* Ioint tested to capacity of testing machine (153.75 tons) without any ap 


t failure except vertical cracks in grout at top of tenon 
this test an attempt was made to simulate a possible field condition in 
ich intrusion of wet sand in joint might prevent grout from setting on shoul 
non. Bottom of grouted section, for a height of 2 in. above shoulder 
vas filled with fine wet sand so that grout section would not touch shoulder 
Head of tenon had been slightly rounded through excessive driving; tenon 
considerably damaged in driving, with splitting of wood parallel with grain 


and crushing of wood fibers at point about 5'/:in. above base of tenon on one 
and around base of tenon on other side. This caused some eccentricity in 
axis of tenon when specimen was assembled 


taken just after the joints had been tested and partly 
demolished for purposes of examination. Note the dam- 
aged condition of the top of the tenons in Tests 2 and 3. 
In Fig. 4 is shown the section of wooden pile of Test 6 
before the grouted section had been cast around it. The 
damage to the tenon from over-driving, resulting in 
splitting and crushing of the timber, is clearly shown. 
he tests indicate that improper forming of the tenons, 
over-driving with resultant damage to tenons, and in- 
filtration of wet sand and water resulting in a lessened 
length of grip of the grouted section on the tenon, had 
very little effect on the bearing capacity of the pile. Evi- 
dently the effect of the mortar and concrete cap around 
the tenon was to compensate for all defects in forming and 
driving the pile. All the joints behaved in a somewhat 
typical manner, in that they broke in the immediate 
vicinity of the top of the tenon. The ring of mortar sur- 
rounding the tenon appeared to carry the entire load. 
lhere was a definite bond between the grout and the 


ter rhe vertical wires of the reinforcing mesh were 
buldged at the point of break; indeed the zone of frac- 
ture In compression appeared to be bounded by the two 
7 umterential wires which were spaced 6 in. apart, at 


p of the tenon. Larger wires and a closer spacing 
ippear to have improved the joint. There was 
‘ection, nor was there any indication of cracking 


would 
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of the mortar grout or the concrete at the working load 
of piles, namely, 25 tons.» The first failure, indicated by 
slight vertical cracks at the top-of the tenon, occurred 
at about 65 tons. 

One test was made of the flexural strength of a joint. 
The joint was tested in a horizontal position with a cen- 
ter load. The “4 
support on the 
concrete portion 
was 10 in. above 
the top of the 
tenon, and that on 
the wooden por- 
tion was 5 in. be- 
low the base of the 
tenon, giving a 
spanof36in. The 
bearing point of 
the load was on the 
grouted section, 
S in. below the top 
of the tenon. 

The maximum 
center load was 
26,520 Ib. As- 
suming that the 
strength of the 
joint was repre- 
sented by a cylin- 
der of concrete 13 
in. in diameter, 
and neglecting the 
wire reinforce- 
ment, the modulus 
of rupture was 
1,100 Ib per sq in. 
For the conditions 
of the test, the 
bending moment 
was about 20,000 
lb-ft. The same 
moment would be 
produced on one 
of the actual piles 
by a horizontal 
force of 1,450 Ib 
applied 14 ft above 
the top of the — Steel Casing in Final Position on Ground; 
tenon—that is, at Wooden Pile Inside Casing and Partly 
average ground Driven; Driving Mandrel in Leads and 
level, neglecting About to Be Lowered Into Position, with 
Its Lower End Fitting Over Tenon of Pile 





View OF PILE DRIVER RIG 


any passive sup- 
port of the ground. 

In conclusion, it may be emphasized again that these 
piles have carried their loads, which in some cases have 
probably reached a maximum of 35 tons, without any 
appreciable settlement. The structures supported by 
them, consisting of reinforced concrete tanks and reser- 
voirs, show no sign of leakage and no perceptible cracks 
after five years of service. The composite piles averaged 
53.8 ft in length, and there is a total of about 100,000 
lin ft of them in the foundations. They were furnished 
in place for a contract price of $0.70 per lin ft. 

The work was under the direction of James S. Dean, 
city manager; Fred J. Klaus, city engineer; R. E. Mittel 
staedt, superintendent of the Division of Water and 
Sewers; and Carl M. Hoskinson, M. Am. Soc. C.E., 
chief engineer of the Division of Water and Sewers. The 
writer acted as consulting structural engineer. The 
Western Foundation Company was the contractor. 











Estuetic DestGN CHARACTERIZES DENVER’S NEW 
SEWAGE-TREATMENT PLANT 
All Buildings Have Been Designed to Harmonize, and 
Liberal Use Has Been Made of Tile for Decorative 
Effects. Attention Has Also Been Given to 
Landscaping and Yard Lighting 


Sewage Disposal at Denver, Colo. 
By E. B. Brack 


MemsBer AMERICAN Society or Civit ENGINEERS 
ConsuttinGc ENGINEER, Kansas City, Mo. 


HE sewage-treatment plant at Denver, Colo., 
which went into operation in January 1938, is of 
particular interest to engineers in the arid sections 
of the country because of its close relation to irrigation. 

The State of Colorado holds the legal title to the 
sanitary sewage of Denver, and when sewage is dis- 
charged into the South Platte River, it may be appropri- 
ated in the same manner as the natural flow of the river. 
Che entire flow of the South Platte below Denver is appro- 
priated for irrigation, and approximately 130,000 acres of 
land are irrigated by diversions from the river within 
25 miles of that city. About 18,500 acres of this area are 
devoted to intensive truck gardening, and it is evident 
that the use of sewage-laden water for irrigating such 
lands constitutes a definite health menace. 

During the period for which records are available, 
Denver sanitary sewage has averaged 21.5 per cent of 
the total flow of the South Platte inclusive of floods, and 
on individual days the sewage has constituted more than 
97 per cent of the flow. The concentration of sewage 
has caused serious nuisances along the river and in irri- 
gation canals leading from it, and has resulted in the 
formation of sludge banks in the river bed and the upper 
reaches of the canals. 

The Colorado State Board of Health has fixed the 
limit of allowable pollution of the river below Denver 
at 40 ppm, as measured by 5-day B.O.D. A minimum 
river flow of 4,500 cu ft per sec would be required to meet 
this standard by dilution, but such 


as long as the sewage is given primary treatment only, 
and construction is now under way on the Williams Fork 
Diversion Project, which is designed to divert water 
for this purpose from the west slope of the continental 
divide. This project involves a number of concrete di- 
version dams on the small streams that join to form 
Williams Fork of the Grand River; 19,000 ft of welded 
steel pipe conduit; and a tunnel which will take the water 
under the divide, to the east slope where, by way of 
Clear Creek and the White Cap Canal, it will reach the 
South Platte River near the sewage-treatment works 
A storage dam will also be constructed on the Williams 
Fork to store runoff for irrigation purposes on the west 
slope in lieu of the water diverted through the tunnel. 

Denver is sewered on the separate plan, and the sani 
tary sewer system serves 85 per cent of the population 
and practically all of the developed property within the 
city limits, as well as some suburban territory. About 
270,000 persons are now served, and by 1948 the con 
nected population should approximate 370,000. 

The treatment plant (Fig. 1) is located on an irregular 
site of approximately 38 acres on the west bank of the 
South Platte River, just inside the north city limits 
Equipment has been provided for the following major 
treatment processes: screening, grit removal, coagula 
tion with chemicals, pre-aeration and mixing, sedimenta- 
tion, mechanical filtration, sludge digestion, and sludge 
disposal by air drying. Design is based on an average 
flow of 54 mgd, or 170 gal per 
capita from a contributing popu 








a flow has occurred on only 28 days 
during a 46-year period of record. 
Hence it was necessary to provide 
other facilities for treatment of the 
sewage. The new plant has been 
designed for preliminary treatment 
only—to remove suspended solids to 
such an extent that subsequent 
settling in the river and canals will 
be eliminated; and, when supple- 
mented either by dilution or chemi- 
cal precipitation or both, to pro- 
duce an effluent coming well within 
the allowable pollution. 

In addition to the flow of the river, 
an average of 12,000 acre-ft of dilut- 
ing water will be required annually 


N its first 25 miles below Denver, the 
South Platte is used for irrigating 
130,000 acres of land; yet at times its 


flow has consisted almost entirely of 


sewage from the city of Denver. To 
eliminate the nuisance and the definite 
health menace of this condition, Denver 
has just built a 54-mgd sewage-treatment 
plant and is still at work on a project 
that will bring additional water for dilu- 
tion purposes from the other side of the 
continental divide. This article, de- 
scribing the treatment plant and giving 
data on its first few months of routine 
operation, is abridged from a paper on 
the program of the Sanitary Engineering 
Division at the 1938 Annual Convention. 
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lation of 317,000. 

Approximately 95 per cent of the 
sewage is delivered to the plant site 
by gravity at an elevation that per- 
mits gravity plant operation. Sew- 
age originating east of the Platte 
River is collected in an intercepting 
sewer and delivered through a river 
crossing consisting of two sell-sup 
porting spans, each 105 ft in length, 
of steel pipe 78 in. in diameter, de- 
signed with welded stiffener rings 
and increased wall thickness 4! 
points of support. Sewage omg 
nating on the west side of the river 
is delivered by an _ intercepting 
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to a junction structure at the west end of the 
crossing, and sewage from the low-lying Globe- 
jistrict is pumped to the same point. The entire 


ty flow may be by-passed to the river through 





SerrLinG BASINS AND SLUDGE Pump House; MAGNETITE FILTERS 
IN THE BACKGROUND 


motor-operated sluice gates in the junction structure, and 
the pressure line from the Globeville district is equipped 
with a blowoff to the river. 

Sewage leaves the junction structure through a con- 
crete pressure line, 72 in. in diameter, and passes through 
a venturi meter to an uptake shaft at the intake end of 
the screen channels. The venturi meter is electrically 
connected to indicating and recording devices in the 
chemical building and the 
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plates set in the bottom of each tank, along the sides. 
When required, coagulant is to be added to the sewage 
in a flume between the grit-removal tanks and the aera- 
tion basin. The aerated and chemically dosed sewage 
passes through each of two compartments of the mixing 
basin, 140 ft long, 16 ft wide, and 16 ft deep, equipped 
with paddle-type mechanical agitators and providing a 
15-min mixing period. 

From the mixing basins the sewage passes through a 
flume to a central feed well serving the four settling 
basins. These basins have central feed and peripheral 
overflow, and provide a 2-hour average detention period, 
with a settling rate of 877 gal per sq ft per day. Each 
of the basins is equipped with clarifiers. 

After settling, sewage flow in excess of 80 mgd will be 
by-passed to the river, but the sewage up to that amount 
is filtered through six magnetite filter units with a total 
filter area of 14,000 sq ft. The sand has an effective size 
of 0.5 mm, and the beds are 3 in. thick. The normal 
filtration rate is 2.68 gal per sq ft per min, and the maxi- 
mum rate will be 4 gal per sq ft per min. Each of the 
filter units is equipped with a solenoid-operated sand- 
washing machine which travels the length of the bed, 
approximately 172 ft, and picks up and washes a strip 
of sand 13 ft long (the width of the filter) and 1 ft wide, 
without interfering with the operation of the filter. 
Filtered sewage is used for washing, and the wash water 
is returned to the aeration tank for retreatment. 


SLUDGE DIGESTION AND DISPOSAL 


Sludge from the settling basins is pumped to the four 
sludge digesters. These tanks have a combined capacity 
of 681,000 cu ft, or about 2 cu ft per capita, inclusive of 
equivalent industrial load. Three of them are equipped 
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Fic. 1. GENERAL Layout oF DENVER SEWAGE-TREATMENT PLANT 
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EACH OF THE MAGNeTITS FILTER Units Is EQUIPPED WITH A 
SOLENOID-OPERATED SAND-WASHING MACHINE 


sludge-control building and is pumped into the digesters. 

Under normal operation, three of the tanks will re- 
ceive raw sludge, and the fourth will be used for stor- 
ing digested sludge and supernatant liquor. The latter 
is then delivered by gravity to the Globeville sewers and 
returned by the pumping station to the junction struc- 
ture at the inlet to the treatment plant. 

Digested sludge is air dried on undrained sand beds 
having a net area of 12.5 acres. Each of the 68 beds is 
SO by 100 ft in plan. Sludge is run onto the beds by 
gravity through a system of valve-controlled conduits, 
and dried sludge is shoveled from the bed by hand to 
motor-driven belt conveyors and deposited at the edge of 
the beds or directly in trucks. Two of these conveyors 
are required, one to serve each area of 34 beds. Power 
for operating them is taken from overhead trolleys. 


CHEMICALS MANUFACTURED AT PLANT 


Because of the distance from manufacturing centers 
and the consequent cost of freight on chemicals, com- 
mercial forms of ferric chloride and sulfate are too ex- 
pensive for use in the chemical treatment. Hence pro- 
vision has been made at the plant for the manufacture 
of chlorinated copperas and ferric chloride. 

Four steel bins are provided for the storage of 200 tons 
each of pulverized quicklime and copperas. The chemi- 
cals are transferred from railroad cars to the bins by 
means of pneumatic equipment. Chlorine will be re 
ceived either in tank cars or in one-ton containers, and 
will be removed as a liquid from the car or container to 
heated evaporators from which gas will be obtained for 
the chlorinators. Four solution-type chlorinators, each 
with a capacity of 2,000 lb per day, discharge to a header 
which leads chlorine to the oxidizing and reaction tanks. 

Ferric chloride will be manufactured in four concrete 
reaction tanks with false bottoms of concrete blocks. 
Small pieces of scrap iron will be placed in the tanks, and 
a solution of chlorine will be passed upward through the 
false bottoms to the draw-off lines 15 ft above. Three of 
these tanks will operate in parallel to provide a 90-min 
reaction period, and the fourth will be used as a standby. 
Provision is made to oxidize the ferrous product of these 
tanks with chlorine. Ferric chloride produced by this 
method cannot be stored, and in order to meet the chang- 
ing plant requirements necessitated by the rapid changes 
in the strength and quantity of the raw sewage, dry feed 
machines have been installed to feed copperas into the 
oxidizing tank, and to feed additional chlorine to make 
up the required amount of ferric iron. 

Routine operation of the plant started early in May 
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1938, and while two months is much too brief a period 
from which to draw conclusions as to just what results 
may be accomplished, it is significant that during this 
period, while operating without chemicals, the plant re- 
duced the average B.O.D. in the raw sewage from a total 
of 140 ppm to 63 ppm in May, and from a total of 137 
ppm to 51 ppm in June. The Platte River below the 
plant showed an average of 6 ppm of B.O.D. in May and 
of 22 ppm of B.O.D. in June. These results are well be- 
low the standard of 40 ppm of B.O.D. set by the state 
board of health. Operating data are presented in Table I. 


TABLE I. OPERATING DaTA FOR MAY AND JUNE 1938 


May June 
Average daily sewage flow (in millions of galloms) .... 37.1 37.8 
Maximum rate of flow, mgd ......+6+6++8e88-s 76 78 
Minimum rate of flow, mgd... .....++ee68-s 23 18 
Cubic feet of grit (in millions of gallons) 2.5 2.1 
Clarifier average settling rate, gallons per sq ft per aay 603 615 
Clarifier average detention period, in hours 2.91 2 86 
Average filtering rate, gallons per sq ft per min 1.77 1.81 
Kw hr power used (in millions of gallons) not including 
transformer losses . . “ge Oe eee ere 34.3 34.7 
Suspended solids, average ppm 
Raw sewage , woes wes it). ae 178 
Settled sewage .. . : 45 44 
Filtered sewage . . ee ‘ar e é 28 27 
Average 5-day B.O.D., ppm 
2... ae a ant ‘ 140 137 
Seteied sewage ....:s+:-: 5 . 7 57 
Filtered sewage ... See + @ 4 — 5 he 63 51 
Platte River above plant a oe a ee es , 3 3 
Platte River below plant ... . . -— . ; 6 22° 
Average per cent removal of suspended solids 
fe ee cae 44 4 R 72.0 75.5 
By filters... a — , 10.7 9.5 
By plant over- all see ee ae 82.7 85.0 
Average per cent removal of B.O.D 
By clarifiers ..... owe @e ‘* . 47.2 58.3 
By filters... a Spee aa ; ; 7.8 4.4 
By plant over- all. s m= * a ae ae te ‘ 55.0 62.7 
Raw sludge 
Per cent of solids . 6.2 5.9 
Per cent of volatile matter in solids. oes ‘ ‘ 70 70 
Digested sludge 
Per cent of solids : aban , 5.1 5.7 
Per cent of volatile mutter in : solids — ‘ 53 50 


* River stages lower in June than in May 


The Williams Fork diversion project, now under con- 
struction, and the main sewer extensions and the Platte 
River sewer crossing already completed, were designed 
and their construction was supervised by the office of 
A. K. Vickery, M. Am. Soc. C.E., chief engineer for the 
city and county of Denver. The collection conduits and 
small diversion dams in connection with the Williams 
Fork project are being built under contract by the Ed 
H. Honnen Construction Company of Colorado Springs, 
Colo., and the diversion tunnel is being built under con- 
tract by Broderick and Gordon of Denver. 

The sewage-treatment plant was designed by Black 
and Veatch, and its construction was supervised jointly 
by Mr. Vickery and Black and Veatch. The contractor 
was Peter Keiwit and Sons Company of Omaha. The 
Public Works Administration participated in the con- 
struction of all these projects to the extent of 45 per cent 
grants, with the exception of the main sewer extensions 
and the river crossing, which were constructed by the 
Works Progress Administration. The costs of the various 
features are as follows 


Sewage-treatment plant, including construction, land, clearing 
and grading, engineering, legal and administrative costs, ex- 
4 en a 

Main sewer extensions, including river crossing 


Williams Fork diversion — 


$1,477,769 
153,213* 


Tunnel... ><. & ae 100t 

Collection conduits ‘and div ersion ‘dams ee 4 303,400 

Williams Fork Dam ...... 398,300 1,778 Soe! 
_ Total «eee 6 ee wR $3,409,782 


* C. ity's share only; WPA costs not included 
+t Estimated; project still under construction 
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The Delaware Water Supply Svstem of 
the City of New York 


By Rocer W. ARMSTRONG 
MeEMBER AMERICAN Society oF Crvit ENGINEERS 
DePARTMENT ENGINEER, BoARD or Water Suppiy, New York, N.Y. 


HE necessity of providing ad- 

ditional water for New York 

City was recognized as early as 
i921. At that time the city’s sup- 
ply was derived from the Croton and 
Ridgewood systems, the Catskill 
system (which had not then reached 
its full development), a small mu- 
nicipal system on Staten Island, and 
several private water companies. 
lhe average daily use of water, which 
for the year 1921 was 732 million 


ply. 


gallons, had been increasing for ten 
years at a rate which if maintained 
or increased during the next decade 
would bring the consumption dan- 
gerously close to the estimated dependable yield of the 
existing works. Consequently the Board of Water Sup- 
ply was requested to undertake studies to ascertain the 
most desirable and best sources for an additional supply. 

An exhaustive investigation of all available sources in- 
dicated that a plan which included the diversion of water 
from the Delaware River basin would be most economical 
in construction and operation, as well as furnish the best 
quality of water for domestic use. The adoption of such 
a plan, estimated to cost $272,587,000, was recommended 
by the Board 


INTERSTATE COMPLICATIONS CAUSE DELAYS 


Che Delaware River originates in New York State and 
has a drainage area in that state of 2,389 sq miles. In its 
course to tidewater, however, it forms the boundary line 
between New York and Pennsylvania and between New 
lersey and Pennsylvania, and therefore it was probable 
that its use without the consent of the other states would 
ve contested. Two attempts were made to allocate its 
waters by treaty between the states of New York, Penn- 
sylvania, and New Jersey. Commissions appointed by 
the governors of these states made a thorough study of 
the legal and engineering questions involved and sub- 
mitted for approval compacts setting forth equitable 
terms for diversion by the several states. Both these 
compacts were ratified by the New York State legislature 
but no action was taken by the other two legislatures. 

Believing that its right to divert water from the 
Delaware River watershed could not be denied, the City 
ol New York thereupon determined to proceed with a 
plan which included the diversion of 600 mgd from tribu- 
taries of the Delaware River. The State of New Jersey 
promptly brought suit in the U. S. Supreme Court to 
enjom this plan and the State of Pennsylvania was sub- 
sequently permitted to intervene. Following a lengthy 
trial before a master, a decree was entered on May 25, 
‘Jol, which recognized the right of the city to divert not 
‘40 mgd from the Delaware watershed. The decree 
provided that at any time when the flow of the 
vare River at Port Jervis, N.Y., or Trenton, N.J., 
clow 0.50 cu ft per sec per sq mile of the drainage 
‘bove Port Jervis or Trenton, as the case may be, the 


at work on a $272, 


EARY a billion gallons of water a 
N day are currently needed to meet 

the demands of New York City 
and the usage is steadily increasing. 
With the Croton and Catskill supplies 
developed to their limits, the city is now 
000,000 project that 
will tap the Delaware River watershed 
and eventually add 540 mgd to the sup- 
The principal features of the work 
are 117 miles of tunnel, 37 shafts from 300 
to 1,550 ft deep, and three large dams. 
In this article Mr. Armstrong describes 
the general project, reviews its history, 
and reports on its present status. 
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city shall release from its impound- 
ing reservoirs water to restore this 
flow but shall not be required to re- 
lease an amount exceeding 0.66 cu 
ft per sec per sq mile of the area 
from which water is diverted. 

Work was started immediately on 
the preparation of plans and the ac- 
quisition of real estate. However, 
in 1932, when the first contracts 
were practically ready to be let, the 
finances of the city would not permit 
the necessary expenditure. Hence 
the beginning of construction work 
was deferred until 1936, when funds 
became available. 

Meanwhile the necessity of providing additional water 
for the city was becoming more and more urgent. From 
1921 to 1930 consumption increased yearly at an average 
rate of 30.5 mgd. The average consumption in 1930 was 
1,006.8 mgd, very little below the estimated safe yield of 
the existing supply. During the next six years there was 
a slight decrease, attributed in part to the reduction in 
industrial use due to the business depression and in part 
to the reduction in domestic use resulting from the com- 
bining of families and the vacating of many apartments 
and residences. During these years also, the Depart- 
ment of Water Supply, Gas, and Electricity, in an energetic 
campaign to reduce waste from mains and house fixtures, 
was successful in stopping leakage and waste estimated 
at over 100 mgd. With the resumption of activity in 
industry, the average daily consumption increased notice 
ably and the necessity for pushing the construction work 
was accentuated. 

The Delaware project, as approved by the city and 
state authorities, proposed the diversion of water from 
the East Branch of the Delaware River and the Never- 
sink River, both tributaries of the Delaware River, and 
from Rondout Creek, a tributary to the Hudson River 
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TOWARD SHAFT 7 FROM THE WORKING FACE OF THE TUNNEL 


At This Point the Aqueduct Will Be 765 Ft Below the Surface of the Ground 


(Fig. 1). All these streams have their sources in the 
higher Catskills, a region of high rainfall and runoff. 
Their watersheds adjoin those of the Esopus and Scho- 
harie creeks, the sources of the present Catskill supply, 
and are similar in character, largely wooded and sparsely 
populated. A considerable portion of the watersheds lies 
within the Catskill Mountain State Park. Sites are avail- 
able on each of the streams for storage reservoirs of 
ample capacity to regulate their flows. With the stor- 
age to be provided above the Lackawack Dam, the esti- 
mated safe yield of Rondout Creek is 100 mgd. The 
proposed drafts for the city’s use from the Neversink River 
and the East Branch of the Delaware are 70 mgd and 
370 mgd, respectively, but the volumes of storage pro- 
posed will develop yields in excess of these quantities suf- 
ficient to supply the water required for releases during 
periods of dry flow. 

The Delaware supply will be developed in two stages, 
the first including the Rondout Creek and Neversink 
River, and the second the East Branch of the Delaware 
River. A third stage, to include the Little Delaware, 
Willowemoc Creek, and Beaver Kill, with a combined 
yield of about 160 mgd, is contemplated but cannot be 
included unless permission is granted by the U. S. Su- 
preme Court to divert the additional water. 


GENERAL FEATURES OF THE PROJECT 


All the water of the Delaware supply will pass through 
the Rondout Reservoir (Fig. 1), the drafts from the 
Neversink and East Branch developments being delivered 
to it through tunnels about 6 and 26 miles long, respec- 
tively, operating at the hydraulic gradient or under slight 
pressure. The aqueduct from Rondout Reservoir to the 
city will be a pressure tunnel, the alinement of which 
provides connections with the existing water systems of 
the city at the West Branch Reservoir of the Croton 
system and at Kensico Reservoir of the Catskill system. 
Water from the Delaware system will normally pass 
through both these reservoirs. A further connection is 
proposed, whereby Delaware water can be delivered to 
the Catskill aqueduct at the point where the two aque- 
ducts intersect, and facilities for introducing Croton 
water into the Delaware aqueduct will be provided at 
two convenient locations within the Croton watershed. 
Chlorinating plants will be installed in the outlet works 
of the Rondout, West Branch, and Kensico reservoirs; 
a coagulating plant for the removal of turbidity will be 
constructed in connection with the influent works at 
Kensico Reservoir; and an aerator will be constructed 
at the Kensico effluent works. About two miles west of 
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Kensico Reservoir a chamber will be constructed |, 
connections to possible future filtration works. Yo 
filtration is contemplated at present.) Delivery of De|a- 
ware water to the city distribution system will be from 
Hill View Reservoir, the distributing reservoir of the 
Catskill supply, through the two existing delivery tun- 
nels. 

At the three dam sites, the valley formations are similar 
with respect to both surface configuration and configura- 
tion of the rock gorge beneath the valley floor. The 
dams will all be of earth embankment with concrete 
cutoff walls extending into bedrock. The areas to be 
flooded are mainly farms and woodland, though severa] 
small villages will be inundated. Highways low in the 
valleys will be relocated above the flow lines, and a new 
location will be required for the Delaware and Northern 
railroad in the valley of the East Branch of the Delaware. 

The pressure tunnel between Rondout Reservoir and the 
city (Fig. 2) will be deep in the rock, circular in section, and 
lined with concrete. It will consist of three principal 
sections; the Rondout-West Branch tunnel 45 miles 
long and 13'/2 ft in diameter, delivering water from Ron- 
dout Reservoir into the West Branch Reservoir of the 
Croton system; the West Branch—Kensico tunnel, 22 
miles long and 15 ft in diameter, delivering Delaware 
water combined with some Croton water into Kensico 
Reservoir; and the Kensico—Hill View tunnel 14 miles 
long and 19'/, ft in diameter, delivering the combined 
waters of the Delaware, Croton, and Catskill systems to 
Hill View Reservoir and to the city. In addition, bypass 
tunnels 15 ft in diameter will be constructed between the 
influent and effluent works of both the West Branch 
and Kensico reservoirs. 

All these tunnels will be constructed through shafts, 
at 26 locations from 1.8 to 5.2 miles apart. To avoid 
placing regulating valves under high pressure or in in- 
accessible locations, double shafts are provided at the 
inlet and outlet of West Branch Reservoir, at the inlet 
and outlet of Kensico Reservoir, and at the filter con- 
nection chamber, so that the actual number of shafts to 
be constructed is 31. Ten shafts are for construction 
purposes only and will be sealed after the tunnel is com- 
pleted; one will be equipped with risers and control 
valves for admitting water to the Catskill aqueduct; 6 
will have risers and connections which will be available 
for the delivery of water to communities along the line, 
2 will be provided with facilities for introducing water 
from the Croton system and also for delivering water, 
and the remaining 12 will be waterway shafts. The 
shaft at the lowest point in each of the three main sec- 
tions of the aqueduct will be provided with pumps, pip- 
ing, and other equipment for unwatering the tunnels. 

Most of the formations to be traversed by the Dela- 
ware aqueduct were encountered during the construction 
of the Catskill aqueduct, and the knowledge of their ex- 
tent and character so gained has been used to great ad- 
vantage both in determining a preliminary location for 
the aqueduct and in laying out the boring program and 
interpreting its results. 

In general, the investigation of the aqueduct line con- 
sisted of test borings to tunnel grade at each shait site 
and a sufficient number of borings along the tunnel line 
between shafts to determine the elevation and quality 
of bedrock. As a result of the information obtained from 
these subsurface investigations, deviations from straight 
lines between fixed surface points were made in the 
aqueduct location either to avoid zones where tunnel 
construction would be difficult and dangerous or to pass 
through such zones by the shortest pos ible route. At 
the prospective dam sites, sufficient borings were made 
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GENERAL MAP SHOWING DELAWARE PROJECT AND 
Irs RELATION TO CATSKILL AND CROTON SYSTEMS 


to determine the contour of the rock floor and the 
juality of the overburden. In all, 15 contracts for 
iest borings were completed, producing 93,283 lin 
ft of borings at a total cost of $373,182.18. 

The aqueduct from Rondout Reservoir to the 
east side of the Hudson River will be almost entirely 
n the Hudson River shales and sandstones. It 
will pass from this formation into the Highland 
gneisses near Shaft 7, and continuing south, will 
pass through the Fordham gneiss, the Manhattan 
schist, and the Yonkers gneissoid granite, succes- = 
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that from the spoil bank area and the pumpage from shaft 
and tunnel, is passed through settling basins and the flow 
from these basins as well as the effluent from the sewage 
filters is treated with liquid chlorine. 


METHODS OF SHAFT CONSTRUCTION 


All shafts were sunk by derricks for the first 100 ft. 
Headframes were then installed for excavation below 
that depth. Satisfactory rates of progress were main- 
tained in sinking and lining the shafts. The average 
rate with the use of headframes for nine shafts having a 
finished diameter of 14 ft was approximately 100 ft 
per month. Progress on the larger shafts was some- 
what less, but all shafts were completed within the times 
stipulated in the respective contracts. 

Concrete linings were placed as excavation advanced, 

no more than 100 ft of unlined shaft 

cs being permitted at any time. Fre- 
quently, in poor rock, linings were 
placed at intervals of 25 ft orless. When 
water was encountered in sinking, it 
was immediately shut off, if possible, 
by drilling into the water-bearing seams 
| and filling them with grout. Occasion- 

a ally it was necessary to place concrete 

ed i, blankets in the bottom of excavations 
fi Ps to confine the grout. When these 

RP KENSICO methods were not successful, grouting 
— through the permanent lining of the 
shaft was generally effective. 


iy, sate At most of the shaft sites sound rock 
URESER ae =~ was at some depth below the original 
= “SSX surface, and excavation through the 


fe er. overburden was accomplished by sup- 
porting the surrounding earth by con- 
crete curb walls, by timber sheeting 
and bracing, by steel sheet piling and 
Sasto* structural steel bracing, or by the use 
of concrete caissons, depending upon the 
— depth to rock and on the amount of 





sively. Atseveral locations between Shaft 2and Hill == 
View Reservoir it will penetrate limestone forma- 
tions for relatively short distances. 

lo speed construction, contracts were let for the deep- 
est and most widely spaced shafts, together with those 
for the Kensico—Hill View tunnel, while the contracts 
for the dams and tunnels were still in preparation. In 
the contracts for shafts, a sufficient amount of tunnel 
excavation at the foot of each shaft was included to per- 
mit the contractors for the tunnel to install tunnel driv- 
ing equipment immediately upon starting work. Other 
ieatures incorporated in these contracts for the benefit 
of succeeding contractors included the installation of 
service pipes in the shaft linings, construction of booster 
pump chambers in the deep shafts, and of pump cham- 
bers and enlargements for plant purposes at the foot of 
the shafts; and the making of additional test borings at 
various places. 
_ Since nearly all the shaft sites are in drainage areas 
irom which the water is used for either domestic or recrea- 


tional purposes, it is essential to prevent the pollution 
0! streams while construction is in progress. Therefore, 
where no public sewers were available, the contracts in- 


cluded 


provisions for building sanitary works of suffi- 

cient capacity to take care of all sewage and drainage 
irom the working areas during the construction of both 
ts and tunnel. This involved generally the construc- 
each shaft of a sewerage system and a sewage dis- 
pe lant consisting of septic tank and intermittent 
ers. The surface drainage from the site, including 


TyYPIcAL LAYOUT OF PLANT 
FOR SHAFT CONSTRUCTION 


ee ground water. The caisson method 


was adopted for Shafts 18 uptake 
and 18 downtake, where the depths of earth were 
38 ft and 56 ft, respectively. The caisson for the uptake 
shaft has an outside diameter of 37 ft and that for the 
downtake shaft, 34 ft 6 in. Although the contract pro- 
vided for the use of compressed air, if necessary, these cais 
sons were successfully sunk and sealed to rock in free air. 
Construction work on the Rondout watershed was 
started under two contracts for work preliminary to the 
building of the Lackawack Dam (Fig. 1). Under the first, 
two pneumatic caissons for the cutoff wall of the dam 
were constructed and sunk in the deepest part of the 
valley, in order to investigate the subsurface conditions 
and demonstrate the feasibility of building a cutoff wall 
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' 
by this method. The caissons are 38 ft long and 15 ft Cor- - . a . 
Pe sia: Cal - " * TRACT ORK ATE om- °STIMATED 
wide and were sunk about 175 ft below the original sur- No. een.enee nae enna Coer 
face. Since the success or failure of this method of con- 306 Portion of West Branch- 
structing the cutoff wall depended on the air pressure a a 
needed in sinking the caissons, every effort was made to dened Manciac-tuih han 
lower the ground-water level within the working area as tunnel . nie Aug. 4, 1938 21,333,333 33 
i a _ . _ = — : . 307 Portion of Kensico-Hill 
much as possible. Each caisson was equipped with a oe May 9, 1938 10,097,135.00 
pumping plant (in a chamber just above the working 308 Portion of Kensico-Hill 
‘he I » anc in adc ; iO ‘ re relis ; > ; ™ View tunnel a May 9, 1938 11,971,885 00 
chamber) and in addition large wells equipped with deep a2 Shae 1] ond Id cad per. 
well pumps were sunk outside the caissons. Very little ten of West Branch 
pumping was found necessary to keep the ground water Kensico tunnel. . . May 9, 1938 10,829,530 00 
E ° a.” 5 . . 323 Shafts 13 and 14 and por- 
down to a level at which it interfered very little with ten ef Gat Meet 
the caisson sinking. The greatest volume appeared to be Kensico tunnel. . . . . May 9, 1938 10,810,166 50 
. ‘ ° °. . ~95 x 
in an artesian flow at the top of the rock and this was 324 Shafts 15 and 16 and por 
largely removed by pumping from the deep wells and Kensico tunnel. . May 9, 1938 10,985,200.00 onl 
om the caisson in which excavation was not being done 332 Shafts 2,3A,and3 . . Jan. 22, 1937 1,738,250 .00 ‘ 
from the sh bogs caval as not being done 333 Shafts 4,5, 5A, and 6. . Mar. 12, 1937 2,294,415 00 ” 
at the time. No air pressures of more than 33 lb per sq 334 Shafts 7 to 10, inclusive. Mar. 12, 1937 1.926.150 .00 dis 
in. were required, and the greater part of the sinking was 336 Shafts 17 to 23, inclusive Jan. 22, 1937 a = jp the 
a = 2 9: 3,947,542. 3: 
accomplished in free air. The caissons were carried into pe ee en ee eae enetadl the 
the rock a depth of about 10 ft and sealed in that position. for Lackawack Dam . June 15,1937 May 11, pol 
Permanent intakes for the pump suctions were provided a) pjiversi oree 548,000.57° to 
‘ , . 33% iversion tunnel and cof- ; 
in the seals, and pumping from the caissons has been con- ferdam at Lackawack mil 
tinuous since their completion in order to keep the ground DOM ee os May ©, S008 ' 2.860,390.00 ati 
water at a minimum elevation and thus facilitate the © deund ent C comiiteh meh, Gte eae. an eee uml! 
sinking of the remaining Caissons. prices and approximate quantities. mu 
The second reservoir contract is for the control of the oth 
flow of Rondout Creek during construction of Lackawack It is expected that within the next few months con- per 
Dam. It provides for a diversion tunnel around the tracts will be let for the Lackawack Dam, for the com- (sh 
southwest abutment of the dam, and a low diversion dam pletion of the Rondout-West Branch tunnel, and for top 
across the stream. The tunnel is about 2,400 ft long and the short section at the north end of the West Branch | 
30 ft in finished diameter. Upon the completion of the Kensico tunnel. These, with the contracts already in hol 
main dam the upstream end of this tunnel will be sealed force, will provide for the construction of all the main by 
and the lower portion used as a discharge conduit from structures between Rondout and Hill View reservoirs. to | 
the reservoir spillway, with which it will be connected Construction of the Delaware water system is under Th 
by an inclined shaft. The diversion dam will be an the direction of the Board of Water Supply of the City anc 
earth embankment with paved upstream slope and will of New York, George J. Gillespie, president, Henry per 
eventually constitute the upstream toe of the main dam. Hesterberg and Rufus E. McGahen, commissioners var 
falter E. S M. Am. Soc. C.E., is chief engineer: bus 
CONTRACTS AWARDED RECENTLY FOR MOST OF Walter pear, M. Am. Soc. C.E., is chief engineer; , 


TUNNEL WORK Charles M. Clark, deputy chief engineer; and Thaddeus 
ial Merriman, Frank E. Winsor, and Silas H. Woodard, by 











































In addition to the contracts already described, six Members Am. Soc. C.E., consulting engineers. The de OF 
contracts have been awarded recently which include all sign and preparation of contracts is under the direction peeve 
but a small portion of the West Branch—Kensico tunnel; of the writer as headquarters department engineer, and ges 
the entire Kensico-Hill View tunnel; the Kensico by- the construction work is in charge of James A. Guttridge, on 
pass tunnel; and the influent, effluent, coagulating, and M. Am. Soc. C.E., Neil C. Holdredge, M. Am. Soc. C.E., - 
aerating works at the Kensico Reservoir. and Harry R. Bouton, Assoc. M. Am. Soc. C.E., depart- he 

Work completed or now under way is embodied in the ment engineers of the Watershed, Northern, and Eastern - x 
following contracts: departments, respectively. Vie 
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Highway Transportation Since 1928 
A Review of Developments and Trends, with a Look Toward the Future 
By L. 1. Hewes 


MeMBER AMERICAN Society or Civit ENGINEERS 
Deputy Curer Enoineer, U. S. Bureau or Pustic Roaps, San Francisco, CAtir. 


‘hway transportation over the 


hig 


only trends, but relations that re- 
main constant. And we need to 


\ reviewing the development of J* the past ten years, highway use has 

increased about 73 per cent. High- 
past decade, we should seek not way mileage in the same decade has been 
extended at a slower pace. The era of increasing clearness the defects of 
rapid expansion of the highway net that the earlier work. By 1936 the in- 


Yet as this first stage of improve- 
ment has approached completion, 
the highway engineer has seen with 


discuss also certain critical values of began about 1916 is giving place to one evitable reconstruction was well 


the variables that arise. Ofcourse of reconstruction to meet higher stand- 


under way. For at least ten years, 


the general trend in highway trans- ards. At present, says Dr. Hewes, we constantly increasing attention has 
portation over the period from 1928 are in a period of transition tomany new been paid to the proper relation of 


to 1938 is upward. There are more concepts of highway design. The High- 
way Planning Survey, started in 1935 
by the U. S. Bureau of Public Roads and 
now nearing completion, will throw 
much light on the present situation and 


miles of improved road, more oper- 
ating units, more traffic miles per 
unit, and consequently there is 
much more money involved. An- 


the highway to traffic in volume, 
and to the operation of the individ- 
ual car. 

For traffic in volume, the engi- 
neer is now building traffic circles, 


other trend is the increase in the om the course that future development  clover-leaf intersections, wider traf- 


percentage of truck registration 
shown by the line of figures at the 
top of Fig. 1). 

Relations that always seem to 
hold true (invariants), are typified 
by the relation of the number of deaths and accidents 
to operating mileage—or say, per one million car-miles. 
fhe relation between the total registration of vehicles 
and the economic condition of the country for short 
periods is less fixed, but quite definite (Fig. 1). The in- 
variably prompt recovery of traffic which accompanies 
business recovery is especially noticeable. 

Examples of critical values of variables are afforded 
by such quantities as the limiting percentage of grade 
for trucks, the limiting safe speed for automobiles on 
curves, the density of traffic when the roads become con- 
gested, and fundamentally, the number of miles of road 
per state or county that the operating revenue can sup- 
port. 

A significant trend is revealed in Fig. 2. which shows 
the varying relation between total train-miles on Class 
| railroads and automobile registration for ten years. In 
Fig. } the number of persons per car is plotted for the 
past decade for the United States and for a group of 11 
western states. Here is a trend that is approaching an 
invariant relationship, when a critical point will be 
reached. 

From 1927 to 1937 truck registration rose about 47 per 
cent in the entire country, while in the same interval 
passenger vehicles increased about 26 per cent. Mean- 
while, in the western states, trucks increased more than 
‘7 per cent, and passenger cars 41 per cent. An invari- 
able relation here is the excess of the rate of increase of 
trucks over that of passenger cars. 


'HE BEGINNING OF DEVELOPMENT WITH FEDERAL AID 


lo better understand the past decade, it should be re- 
called that following the introductory period of highway 
improvement by state departments alone, there came, 
beginning in 1916, a period of development with federal 
aid. That period was most important. It provided 
nearly a quarter of a million miles of dustless roads. By 
the end of 1938 probably less than 15 per cent of the fed- 
cral-aid system will remain without a dustless surface. 


should take. Dr. Hewes’ original paper, 
here abridged, was presented before the special places he is introducing arti- 
Society’s Annual Convention in July ficiallighting. There is now definite 
1938, at Salt Lake City, Utah. 


fic lanes, and separated lanes. In 


recognition of the proper relation of 
so-called superhighways or freeways 
to other highways. The development of the freeway over a 
ten-year period has brought about the associated concept 
of the service roador adjoined sideroad withlimited access. 
We now are in a period of transition in which many new 
concepts are being introduced. As fatalities increase 
we are giving greater attention to the elimination of rail- 
road crossings at grade, and even of highway intersections 
at grade. Tunnels to reduce grade and curvature are be- 
coming common in the western mountains. We are even 
designing profiles to reduce headlight glare where traffic 
volume is large. We recognize the limiting effect of 


Percentage Trucks of Tota! Motor Vehicles 
38.53 12.71 12.75 13.12 13.43 13.40 13.54 13.74 13.97 14.26 1433 
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steeper grades on truck traffic. By the same token, with 

the increased hill-climbing capacity of the passenger car, 

we are faced squarely with the fact that the cost of reduc- 

ing grades is due largely to truck traffic. 





A MIXING PLANT IN OPERATION IN COLORADO 


“Development of Road-Mix and Plant-Mix Tops Is One of the 
Most Significant General Advances Since the Time of Macadam” 


The establishment of a committee on design by the 
American Association of State Highway Officials is a 
most significant recent advance in the study of the rela- 
tion of the highway to its traffic. Already this committee 
has made progress in the preliminary classification of 
highways with respect to traffic density and speed; to 
designed intersections and cross-sections; and especially 
to curvature and sight distance for designed speeds. 


TECHNICAL IMPROVEMENTS SINCE 1927 


Many details of highway design and construction that 
affect the operation of the individual car have improved 
since 1927. Among these, smoother riding surfaces, yet 
with non-skid texture, are conspicuous. The develop- 
ment of road-mix and plant-mix tops made with liquid 
asphalts and more finely graded local minerals has been 
truly remarkable—one of the most significant general 
advances since the time of Macadam. We have 24,000 
miles of this oil-mix in the Far West alone, practically all 
built since 1927. More recently, practice has been im- 
proved by the use of full-width base courses and the 
abandonment of the old trench cross-section. We have 
learned to improve the surface of portland cement con- 
crete with the delayed finish and final mach‘ne finish 
developed in Oregon and California. The dummy, or 
weakened plane joint, has eliminated transverse shrink- 
age cracks, and load-transfer devices at expansion joints 
have reduced corner cracks. We have improved the 
methods of controlling the concrete mixture, and have 
also learned how to cure the slab. The geometry of 
the design of highways has been given much study, and 
the best present standards are in theory quite satisfac- 
tory, both for traffic in volume and for the individual 
car. The use of transition curves or spirals is now es- 
tablished practice. 

There are other important advances in highway con- 
struction, among which should be mentioned the classi- 
fication of soils and the advance in soil stabilization 
theory. In certain areas, the use of stabilized soil bases 
has also become common practice. For paved jobs we 
are designing wider shoulders, and making them safe by 
surcharges of mineral and asphalt. The design of flatter 
cross-section slopes has advanced, and in some states the 
dangerous side borrow pit has been largely eliminated. 

As regards highway appearance or roadside improve- 
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ment, the progress in the last five years has been note. 
worthy. Rounding of cut slopes and elimination of 
scattered boulders are examples of requirements that 
have become standard. With federal-aid funds ayaij- 
able to not less than 1 per cent of the total, the states 
are successfully carrying on additional work of land. 
scaping, which becomes more and more effective with 
experience. 

In this last ten-year period we have seen a marked in. 
crease in the volume and speed of traffic on the highways, 
The congestion that has resulted on certain highways, 
particularly in metropolitan areas, shows the need for 
the improved designs that here and there are becoming 
common. We have seen the demand for secondary-road 
improvement and the shifting in the source of highway 
funds from land taxes to traffic revenue. More and more 
miles of highway have been transferred from local to 
state jurisdiction. Thus the need for reliable information 
has become imperative. 


VALUE OF THE HIGHWAY PLANNING SURVEY 


The Highway Planning Survey, begun in 1935, is the 
outstanding feature of a decade of highway transport 
activity. This engineering survey, planned and executed 
by engineers, is now coming to completion in 44 states. 
It is a nation-wide operation that will furnish answers 
to many urgent questions—especially those regarding 
the economics of highway transport. One definite ob- 
jective is the determination, for each state and county, 
of the number of miles of improved highway that can 
be supported economically. This survey will enable any 
political subdivision to determine scientifically the mile- 
age that it can permanently own and operate by com- 
bining operating revenues with other funds, such as 
property taxes or loans. 

If the survey is to attain these objectives, traffic den 
sity must be known on both a nation-wide and a local sub- 
division basis. Thus, sufficient continuous counts and 
sampling counts have been taken to determine traffic on 
every mile. Highways of all classes will be plotted on 
the most elaborate county unit maps ever made on a 
nation-wide basis. The financial structure and public 
taxation in each state has also been ascertained, with 
particular attention to the funds apportioned to high- 
ways. Special emphasis has been given to the origin 
and destination of all traffic. Likewise the relative use 
of highways by urban and rural traffic will be determined. 
A separate investigation of the probable life of various 
classes of highway construction has been made, and 
sufficient data will be collected to permit the setting up 
of a reliable mortality table for highway pavements. 

With the total traffic known, as well as its origin and 
distribution on the roads, and with more precise data 
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Fic. 2. Tratn Mices AND Motor VEHICLE RecisTRraTion, !92: 
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st of construction and maintenance and the life 
ious highway types, many hitherto bothersome 
ms can be answered with confidence. When the 
nileage that can be owned and operated is deter- 
mined, its proper location within states or counties can 
be idily determined from the state or county road 


ther time will be required for a full analysis of the 
iata already collected in the Highway Planning Survey. 
Keeping this information up to date should become a 
‘inuing state function. Already very enlightening data 
are available. This survey is being carried on coopera- 
tively by the Bureau of Public Roads and 46 state high- 
wal departments, under the immediate direction of H.S. 
Fairbank, chief of the Division of Information. 

\s an example of the information already developed, 
in 10 states a traffic analysis has been made of rural 
state highways that carry 1,000 or more vehicles daily. 

lhe states are Alabama, Florida, Illinois, lowa, Kansas, 
Michigan, Missouri, Ohio, Virginia, and Wisconsin.) 
This mileage is found to be definitely restricted. Its 
percentage of the total state mileage varies from 14.82 in 
Kansas to 41.05 in Illinois, and averages 24.5 per cent. 
The very small mileage of other than state highways that 
also carries 1,000 or more vehicles daily is most signifi- 
cant. Only in Virginia does this mileage exceed 1 per 
cent. In the other nine states the percentage varies 
from zero in Florida to 0.45 per cent in Michigan. These 
preliminary figures indicate that the problem of heavy 
traffic affects mainly the state highways. If, however, a 
traffic of 4,000 vehicles per day indicates the need for 
multiple-lane construction, then 10 states with a total 
of 860,000 miles have only 1,238 miles needing multiple 
lanes. In proportion, the whole United States now needs 
only about 5,000 miles of multiple-lane roads. On 
January 1, 1938, the country’s reported total of four or 
more lane mileage was 3,452. In the previously men- 
tioned group of 10 sample states there were 1,333 of 
these multiple-lane miles, which compares well with the 
1,238 miles reporting 4,000 or more vehicles daily. 


c 


HIGHWAYS IN METROPOLITAN AREAS 


Much of what has been said thus far applies largely to 
the state and federal-aid highway systems. It is per- 
tinent next to consider highways in the metropolitan 
areas. The automobile has helped to “‘aerate’’ the cities 
and develop satellite towns. But population dispersion 
alone is not sufficient to ensure favorable patterns for 
metropolitan development. We must not cover the sur- 
rounding areas with too close a network of streets, and 
thus destroy the desirable features of the suburbs. It is 
going to be expensive properly to guide metropolitan 
trafie development, which is still in a plastic state. 
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Some highways in metropolitan areas will have the dual 
purpose of serving internal traffic and traffic entering 
the areas from outside. Incoming traffic may be city 
bound or trans-city bound. Increasing experience indi- 





A RELOCATED FEDERAL-AID HIGHWAY IN CALIFORNIA 


The Past Decade in Highway Development Has Been Character- 
ized by Increasing Attention to Relocation and Reconstruction 


cates the high desirability of determining the ratios of 
such traffic fractions. We certainly should eliminate 
all unnecessary street traffic within the city. Conse- 
quently freeways or superhighways designed for trans- 
city traffic must not discharge that traffic unnecessarily 
into city streets. On the other hand, trans-city highways 
will be useful for certain fractions of city-destined traffic. 

The question of safety on the more important metro- 
politan boulevards has been given increasing attention, 
and emphasis has been placed on divided highway de- 
sign. Associated with any multiple-lane highway is the 
problem of eliminating cross traffic. Here arises the 
need for the side or adjoined service road and the cor- 
responding need for a wide right of way. 

The Highway Planning Survey already has analyzed 
very significant samples of the distribution of traffic 
with respect to length of trip beyond city limits. Data 
from 11 scattered states show that the percentage of out- 
of-town trips over 50 miles in length is small (0.8 to 
2.4 per cent) and that more than 50 per cent of such trips 
are 10 miles or less in length. These data, in combina- 
tion with the high concentration of metropolitan popula- 
tions, indicate that in future considerably more em- 
phasis must be placed on highway construction in the 
immediate vicinity of cities. Main connections through 
cities also justify a reasonable demand for funds. 

In the more populous metropolitan areas, multiple-lane 
freeways, with elimination structures for cross transpor- 
tation, will be very expensive. In October 1937, New 
York City opened the West Side Improvement, extend- 
ing 138 blocks along the Hudson River—an example of a 
safe detour for through traffic around a city. The cost 
of this improvement is reported to be $24,340,000. This 
shows what we have recently learned to face in metro- 
politan areas. The cost of right of way in such cases 
will be large and often will exceed the cost of the highway 
itself. So far, indications are that the construction of 
adequate metropolitan by-pass routes is amply justified 
by the corresponding relief to other streets and the ac- 
celerated movement of through traffic. 

A discussion of the last ten years of highway transport 
would be incomplete without including the subject of 
so-called secondary roads. Beginning with the passage 








of the National Industrial Recovery Act on June 16, 1933, 
within the past five years federal funds have been avail- 
able for the construction outright, or with federal aid, of 
secondary, or farm-to-market, or feeder roads. Pro- 





UNDERPASSES ARE INCREASINGLY IMPORTANT 


Che One Shown Here Is in Albuquerque, N.Mex. 


vision has been made to construct 26,245 miles of such 
roads, and a large percentage of this mileage is now in 
operation. Federal funds amounting to $260,180,565 
are involved. Current federal legislation regarding 
secondary roads provides $25,000,000 for each of the 
fiscal years 1938 and 1939. Authorizations for each of 
the fiscal years 1940 and 1941 are for $15,000,000. For 
these last four fiscal years, the federal money is to be 
matched on the usual basis by the several states. The 
application of matched federal funds was thus new for 
the 1938 apportionment. So far, about 26 per cent of 
the 1938 and 1939 apportionments combined have been 
used for completed work or work under construction or 
approved for construction. The total secondary-road 
mileage permissible for federal aid initially is limited to 
10 per cent within each state. 

The term ‘‘secondary’’ frequently implies a low cost 
per mile, but it also applies to an auxiliary class of roads 
outside the federal-aid system, and in many states, out- 
side the state system. Cost therefore is not an absolute 
criterion of a secondary road and varies greatly from 
state to state. The determination of proper secondary 
groups or secondary systems will be greatly assisted by 
the Highway Planning Survey. With a total highway 
mileage in the United States of approximately 3,000,000, 
we are faced with the problem of selecting from approxi- 
mately 2,500,000 miles the worthy roads of secondary 
classification. From the federal standpoint, this initial 
selection is limited to about 300,000 miles. The value of 
the Highway Planning Survey data in making a proper 
choice is obvious. 


ECONOMIC CONSIDERATIONS 


In summing up and looking ahead, certain general 
conclusions seem clear. In the building of main rural 
highways we have been out of the mud for several years. 
There now is a trend toward a greater mileage of roads 
under state jurisdiction. Unfortunately, it is not yet 
paralleled by a larger state share of revenues. Mean- 
while the states are confronted with exacting demands 
for increased speed and volume with safety on the main 
highways. There is also a marked shift away from local 
taxation for highways and toward support from operat- 
ing revenue only. The total annual state revenue from 
licenses and gasoline taxes now runs to more than a 
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billion dollars but is subject to constant diversion. There 
are also rebate abuses that cause economic loss. Both 


defects need correction. 

Past tax rates on motor fuel and other rates have been 
governed largely by precedent from state to state. We 
now need a more precise and discriminating measurement 
of these operating revenues. We shall thus be led jp. 
creasingly into a rate-making procedure. An equitable 
division of operating revenues as between, say, state 
highways, metropolitan highways, and secondary or 
local roads is also inevitable. Fortunately, the High. 
way Planning Survey will furnish much of the needed 
basic information. In particular it will show the mileage 
we can afford to own and operate. There finally wil! 
come a time when the maintenance and upkeep of estab. 
lished roads will require all the operating revenue. 

Obviously we now need a fairly accurate forecast of 
motor traffic loads ten years hence. We also need to 
know the probable corresponding revenue for the budget. 
These forecasts are especially important as a guide to ex- 
pensive multiple-lane construction, particularly in metro 
politan areas. 

The increasing number, size, and speed of motor trucks 
call certain facts to our attention. The rate of truck in 
crease is very significant. On the main highways, trucks 
now constitute one out of every seven vehicles. Shortly 
they may be one in five. If we are going to have trucks 
that can climb hills better, we will not need so much 
reduction in grade. Here is an outstanding opportunity 
for cooperation between the highway engineer and the 
automotive designer. If for truck traffic we could use 
grades greater than 5 or 6 per cent for any considerable 
distance, much money would be saved in mountain grad 
ing. In this connection, the determination of the proper 
tax rate for trucks of varying capacity, and the cor 
responding control of overloads, becomes important. 

There has been, and doubtless will continue to be 
progress toward safer and more economic operation of 
all motor vehicles on the open road—hetter-riding and 
safer surfaces, better profiles for economy in rise and fall, 
better and safer cross-sections and alinement. With 
further reference to safety, we are about to have better 
accident reporting and statistics. We probably need 
better control of the positioning and numbers of patrol 
men. It is doubtful whether the distribution of the high 
way patrol can be made properly by agencies independent 
of the state highway departments. Highway depart 
ments have the necessary traffic information and accident 
records. They also know the design of the individual 
highway and its relation to other designs and to the acci- 
dent record. It is becoming quite clear that the presence 
of the patrolman plays an important part in safe traffic 
operation. In this connection, the records of policed tun- 
nels and longer bridges are illuminating. 


DETAILS OF CONSTRUCTION STILL NEED ATTENTION 


Finally, some details of construction are not yet quite 
satisfactory. There is need for a better measure of the 
consistency of portland cement concrete; a closer de 
termination of the proper consistency and temperatures 
of asphalt for black tops to ensure weather durability, 
a better understanding of the causes and cure of warping 
and cupping of concrete road slabs; and a better contro! 
of their transverse joints and especially of joint fillers 
The great advances made in construction equipment 
should not be overlooked. The reduction in unit costs 
by improved grading equipment is remarkable. Also 
noticeable is the better finish of. pavement suriaces 
secured with the newer finishing machines for concrett 
and bituminous jobs. 
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Settlement Studies on San Jacinto 


Monument 


Field Observations Supply Data on Behavior of Isolated 
Footing on Deep Bed of Clay 


FroM A PapeR PRESENTED BEFORE THE TEXAS SECTION 


By Raymonp F. Dawson 
MEMBER AMERICAN Society or Civit ENGINEERS 
TestinG ENGINEER, BuREAU OF ENGINEERING RESEARCH 
Tue University or Texas, Austin, Tex. 


N ideal opportunity to observe the action of an iso 
lated footing on a deep bed of clay is afforded 
by the San Jacinto Monument, near Houston, 

rex. The studies, which are being carried on by the 
Bureau of Engineering Research of the University of 
rexas, include both laboratory tests and a continuing 
series of settlement observations on the structure itself, 
| have already provided valuable data on the coordi- 


i 


. 
nation of laboratory and field results. 

Design and construction of the San Jacinto Monument 
were covered in an article by Robert J. Cummins, M. 
im. Soc. C.E., in the July 1937 issue of Crvi_ ENcr- 
veERING. As he explains, the foundation is a monolithic 
concrete base 124 ft square, reinforced with 2-in. square 
ars spaced 6'/2 in. on centers in each direction. This 
footing rests on red clay 15 ft below the natural ground 
level, and the unit dead load on the underlying soil is 2.35 
tons per sq ft. Borings show that the clay continues to 
. depth of 100 ft, and logs of wells drilled in the vicinity 
indicate that it extends to a depth of 220 ft and is under- 
lain by a bed of sand. Physical characteristics of the 
clay are given in Table I. 
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ric. 1. Data rrom LABORATORY TESTS 


FIELD research project that should 

go far towards confirming or chal- 
lenging the accuracy of settlement pre- 
dictions has been in progress for almost 
wo years at the San Jacinto Monument, 
in Texas. The monument rests on a 
220-ft layer of clay, and the footing is a 
monolithic slab 124 ft on a side. At 
time intervals determined by the rate of 
settlement, the elevations of 44 points on 
this slab are carefully determined, and 
the settlements are compared with those 
previously predicted from laboratory tests 
and theoretical considerations. The ac- 
companying article describes the tech- 
nique of making the observations and 
presents the outstanding results to date. Courtesy of W 


Prior to the construction of the monument, samples of 
undisturbed soil were obtained from the foundation area, 
coated with paraffin to prevent loss of moisture, and 
taken to the Bureau of Engineering Research for con 
solidation tests. (The general method of performing such 
tests was described by Spencer J. Buchanan, Assoc. 
M. Am. Soc. C.E., in the August 1937 issue.) Results 
from a typical specimen are presented in Fig. |. 

A load applied to the surface of the ground distributes 
itself throughout the soil in diminishing intensity in both 
the vertical and the horizontal direction away from the 
axis of the loading. Therefore, in order to estimate the 
probable settlement under a loaded area, it is necessary 
to determine the pressure distribution at a number of 


raBLe I. ANALYSIS OF CLAY SOIL FROM MONUMENT SIT! 


Initial moisture content (by weight 30.75 per cent 


Initial degree of saturation 94.35 per cent 


Initial void ratio 0.9138 
Liquid limit 75.20 

Plastic limit 28.43 
Plasticity index 46.77 
Centrifuge moisture equivalent (waterlogged 85.18 
Shrinkage limit 6.98 
Volume shrinkage (based on wet volume) 58.0 per cent 
Volume shrinkage (based on dry volume 138.1 per cent 
linear shrinkage 25 per cent 
Shrinkage ratio 2.057 
Absolute specific gravity 2.795 


points under the area. Vertical pressures were com 
puted at various depths for points under the foundation 
by a method given in Circular No. 24 of the University of 
Illinois Engineering Experiment Station. This is an 
integration for the Boussinesq equation, which assumes 
a homogeneous elastic solid of indefinite extent. As soils 
in general are not homogeneous, isotropic, or perfectly 
elastic, accurate results cannot be expected. Typical 
pressure profiles at five points under the footing are 
given in Fig. 2. These points were so chosen that the 
average of the pressures beneath them at any given eleva 
tion should be approximately the average of the pressure 
beneath the entire footing at that elevation. 
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The soil was then 
divided into imagi- 
nary layers 1 ft 
thick in the first 
100 ft of depth, and 
25 ft thick in the 
lower 100 ft. For 
each of these layers 
the average pres- 
sure due to the ap- 
plied load was de- 
termined, as well as 
the average load 
due to the weight 
of the soil above the 
layer. The average 
weight of the soil 
above gives the ini- 
tial pressure on the 
layer, and by ad- 
ding to this the 
pressure caused by 
the applied load we 
obtain the average 
final pressure. 

In excavating for 
the foundation, 15 
ft of clay was re- 
moved. Theoreti- 
cally, the addition 
of a weight equal to 
240 | | T that of the soil re- 
moved will cause no 
settlement. Actu- 
ally there will be 
a slight rebound 
when the soil is re- 
moved, and an 
equal amount of 
settlement when 
the equivalent load is applied. In this case the soil 
weighed 120 Ib per cu ft, and a layer 15 ft deep weighed 
0.9 ton, giving an effective load of 1.45 tons per sq ft on 
the soil instead of the calculated load of 2.35 tons per sq ft. 

Taking the first layer of 10 ft under the footing, we 
find that the average initial pressure due to the weight of 


the soil is (15 + 2) oe The 
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2) 3000 1.2 tons per sq ft. 
average added pressure due to a load of 1.45 tons per sq 
ft, reduced according to the pressure distribution curves, 
is 1.13 tons per sq ft. This gives a final pressure of 2.33 
tons per sq ft. From Fig. 1(@) we find that these pres- 
sures give an initial void-ratio of 0.901 and a final void- 
ratio of 0.887. Then we can calculate the settlement in 
this layer by g = (e — &)h/(1 + e,) where q is the settle- 
ment of the layer; e:, the initial void ratio; e¢, the final 
void ratio; and A, the height of the layer. For the given 
conditions, g = 0.88 in. 

In a similar manner the settlement of each of the other 
layers was calculated, and also the total settlement 
equal to the summation of the settlement of all the 
layers, expressed as follows: Q = Yq = 7.35 in. 

According to the theory of the consolidation process, 
the rates of compression of two layers of the same ma- 
terial under the same pressure conditions are directly 
proportional to the squares of the “reduced thicknesses’’ 
of the layers. The reduced thickness of a soil is the 
thickness of the solids with all voids removed. It is the 
true thickness divided by 1 plus the void ratio. 

By determining the reduced thicknesses of the various 
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layers and adding them, we can obtain the red: ceq 
thickness of the whole clay stratum. From this we caj. 
culate that one minute on the sample is equivalent to five 
years on the structure if the conditions are the same jp 
both cases. On the sample in the consolidometer there 
were porous stones both top and bottom, permitting 
water drainage in both directions. If the clay under the 
structure can drain in only one direction it will take 4 
times as long to consolidate, since the rates vary as the 
squares of the thicknesses. On the San Jacinto Mony. 
ment there is an impermeable concrete mat above the 
clay, and therefore it might be considered that the water 
could only escape to the sand below. On the other hand, 
all the voids of the soil are not filled with water, so that g 
lateral movement of the water is also permitted. Under 
these conditions we may expect the settlement of the 
structure to follow the sample, especially at early ages 
when the water can move laterally. 

It has been found that 90 per cent consolidation on the 
sample is equivalent to 100 per cent settlement jp 
the field. This is true because the last 10 per cent of the 
consolidation takes place very slowly (theoretically at 
infinity) so that a practical limit is set for the time of 
ultimate consolidation. 

From Fig. 1(6) we find that 90 per cent consolidation 
on the sample occurs in 160 minutes, which is 800 years 
on the structure. It may well be asked if 800 years is a 
practical limit, but by using this figure as a basis we can 
calculate the amount of settlement for shorter periods by 
placing scales on Fig. 1(6) for time in years and settle- 
ment in inches. We then find the following predicted 
settlement: 


TIMe IN Per Cent INCHES 
Years SETTLEMENT SETTLEMENT 
800 100 7.35 
100 75 5.51 
5 50 3.68 
1 35 2.57 


The first requirement for settlement studies on a struc- 
ture is permanent bench marks. The type selected for 
the monument observations is shown in Fig. 3. The 
essential parts consist of a 2-in. galvanized pipe 22 ft long 
used to case off the inner pipe from the soil. This depth 
is believed to be sufficient since the ground elevation is 
only about 18 ft above sea level. The outer pipe fits 
snugly in a hole bored in the ground and is approximately 
4 ft shorter than the smaller pipe. The additional 
length of the inner pipe was driven into the ground. A 
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plug in the top of the inner « —_——————— ve" > The last four readings show a 





pipe is used as the bench mark. x . 

rh. (op of the pipe is inclosed in Va ® 

a co nerete box covered with a ¢ 

cast-iron lid. 0X 
| bree bench marks were placed » 

in different locations at least 275 \ 


amount of settlement to be at 


7 definite tendency for the smallest 
8 
/ rN the outer edge and the greatest 





it from the outer wall of the * 
monument. Every time settle- 
ment readings are taken, the ele- a 
vations of these bench marks are 


checked and rechecked, and to j+——-«- ° _ 


date there has been no movement. 
At the time the footing was 





Fo at the center. There may be a 

/ question whether or not such a 

/ heavily reinforced slab will de- 
x: e| form sufficiently to permit greater 


ase settlement at the center. It is 
true that the top of the slab will 
shrink because of drying, while 
@ ——* the bottom will be kept moist by 
| the soil—and this of itself will 
cause the slab to curl upward 








poured, small cans filled with A. gintenor watt )——— somewhat at the edge. How- 
paper were placed in the surface } Ae <+ *| ever, most of the “curling” is 
of the concrete. Later the paper ® LEGEND \. probably caused by an actually 
was removed and the cans were we i A greater settlement at the center 


filled with mortar. Round- | @& ° 


headed bolts were set in the mor- 
tar to serve as observation points. eerie 





@ Bolts to Bottom of Slab 
‘ 





of the footing. 
The Bureau of Engineering Re- 
search of the University of Texas 


4 





There were also a number of pipes 
going through the concrete foot- 
ing which were used to support 
the mixer boom during the pouring. Steel rods were set 
in mortar at the bottom of these pipes in order that we 
might have some observation points at the bottom of 
the slab. The plan of the base, Fig. 4, shows the loca- 
tion of the observation points. In all, 50 were set, but 
(; were destroyed during construction. 

Construction forms and equipment prevented the 
taking of initial settlement readings until almost two 
weeks after the base was poured. Settlement during this 
period was approximately equal to the rebound caused 
by the removal of the soil. 

The settlement observations are made by precise 
levels reading the target to 0.001 ft. A line from the 
three bench marks, using double turning points, is run 
into the basement and the elevations of the observation 
points are taken. The line is then carried back to the 
bench marks for a final check. 


RESULTS OF OBSERVATIONS TO DATE 


Figure 5(a@) shows the maximum, minimum, and aver- 
age settlements as well as the unit load on the soil. 
Usually the first question asked is how the actual settle- 
ment compares with that predicted. It will be recalled 
that from the laboratory tests we predicted a settlement 
of 2.57 in. in one year, and this curve gives an average 
actual settlement of 1.9 in. in the first year. But the 
load on the laboratory sample was applied instantane- 
ously while that on the soil was being applied gradually 
over a period of approximately one year. If it is as- 
sumed that all the load on the structure was applied at 
the halfway point of the construction period, the first 
year of settlement would be completed about May 1, 
\958. On this date the average settlement was 2.35 in. 

By placing observation points in both the top and 
bottom of the footing, we expected to learn whether or 
not the shrinkage of the concrete would affect the results. 
lo date no difference in settlement between the top and 
bottom of the slab has been noted. 

A part of the difference between the maximum and 
iinimum settlements shown in Fig. 5(@) is accounted for 
by the greater settlement near the center of the slab. 
(his variation in settlement between different parts of 
the slab is more clearly indicated in Fig. 5(}), in which 
are plotted the results of averaging separately the settle- 
ments of the bolts near the interior wall, of those near 
the outer wall, and those midway between the walls. 


Fic. 4. LocaTION OF OBSERVATION POINTS 


expects to continue the settle- 
ment observations on the monu- 
ment for many years and hopes 
to obtain sufficient data to be of real value. Much of 
the credit for this research goes to the architect, engi- 
neer, and contractor on the monument, all of whom ac- 
tively cooperated with the bureau by supplying mate- 
rials, help, and information whenever called upon. 

Special mention should be made of Alfred C. Finn and 
Alfred C. Finn, Jr., architects; Robert J. Cummins, M. 
Am. Soc. C.E., engineer; and C. A. Bullen, Assoc. M. 
Am. Soc. C.E., superintendent for the W. S. Bellows 
Construction Company. In order to advance pro- 
fessional knowledge, they personally sacrificed time for 
the project when other duties were pressing, and without 
their help this study would not have been possible. 
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Light-Weight Diesel-Electric Trains 


Millions of Miles of Travel Have Demonstrated Their Economy and Reliability 


By Raveu Bupp 
Member American Society or Civit ENGINEERS 
Presipent, Cuicaco, BuRLINGTON AND Quincy RarcLroap, Cuicaco, It. 


RACTICALLY all railroad ‘ QOHE underlying virtue of reducing creased 148 per cent in the same 


civil engineers whose activities 
date from the turn of the cen 


the weight of trains,’’ said Mr. period. In other words, since 1900 
Budd at the 1938 Annual Convention, most of the money has been spent 


tury will agree that the predominant ‘‘is the avoidance of work—that 1s, the for improving and enlarging the 


subject of our attention until com 


saving in expenditure of energy; while lant rather than for increasing 
{ “ g the 


paratively recent years has been the underlying virtue of the Diesel- mileage of road. 


that of advancing operating effici- electric locomotive is efficient perform- 


The subject assigned me on the 


ency by reducing grades, curves, and ance of such work as cannot be avoided. Convention program, “Light-Weight 
distance, so that more tonnage From an engineering standpoint the two Diesel-Electric Trains,’’ may sug- 
could be handled in less time by a_ constitute an ideal combination.”’ His gest an inherent association of Diese] 
given locomotive. Of course, rail- paper, here presented in abridged form, enginesandlight-weightcars. How- 
road mechanical engineers have been develops that thesis. Ittraces thedevelop- ever, we have always thought in 
equally busy, and we have had _ wmert of the Burlington's Zephyr trains, terms of the basic advantage of elimi- 
many collateral activities such as and the evolution of the extremely light- nating weight from the cars, re- 
enlarging roundhouses, and termi- weight passenger car intoa untt practical gardless of what motive power may 


nals, to keep pace with the heavier for general use; 


and discusses briefly handlethem. The title further may 


and longer locomotives and cars. the economics of light-weight construc- imply a predominant interest in 
The dominant theme has been a_ lion for both passenger and freight trains. light-weight passenger trains, but 


demand for greater efficiency. 

During the 1920's many improvements were effected 
in designing and allocating motive power to fit the 
established grades and other operating conditions, as the 
programs of grade and curve reduction were being com- 
pleted. Thus heavy trains of uniform tonnage are 
handled for long distances over various operating di- 
visions having quite different ruling grades. 

Appropriations for the kind of improvements I have 
outlined, amounting to hundreds of millions of dollars, 
have been made upon recommendations of railway civil 
engineers. Formulas to determine the economic justi- 
fication for the expenditures were developed in great 
detail and generally applied, although in the main, the 
projects that went well beyond the immediate require- 
ments proved to be wiser than those that stayed within 
the limits of theoretical calculations based on existing 
conditions. If proof of the accuracy of this general state- 
ment were needed, it is found in the many instances 
where the same piece of line has been rebuilt more than 
once, and in the fact that bridges designed for Cooper's 
E-60 loading, for example, when E-40 would safely carry 
the current axle loads, have come much nearer to living 
out their normal expectancy than those which conformed 
strictly to contemporary re 
quirements. 

I emphasize this phase of 
railroad engineering because 
in it will be found the chief 
reason why the railways for 
many years were able to meet 
rising costs of wages, mate 
rials, and taxes, without cor- 
responding increases in freight 
rates and passenger fares, and 
at the same time to finance the 
improvements. The total mile- 
age of railways in the United 
States increased but 24 percent 
between 1900 and 1937, while 


the property investment in THe Denver ZEPHYR 
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the principle applies equally to 
freight cars. Indeed there are so many more freight 
cars than passenger cars, that weight reduction has much 
greater economic significance in that field than in the 
passenger car field. From the standpoint of operation, 
it is of course elemental to avoid all the work possible, 
and to do what remains with the utmost efficiency. 
Using a car that weighs less but carries as much or more 
load, saves work just as surely and simply as does short 
ening a line or lowering a mountain summit. 

When built of “standard”’ materials, the increasing 
size of cars, locomotives, and trains that characterized the 
rising efficiency of railroad operation could mean only 
one thing—increasingly heavier rolling stock, track, and 
structures. The halting and eventual reversing of this 
tendency was made possible by the production of metal 
alloys which have either very lowspecific gravity or greatly 
increased strength. The latter class most nearly reaches 
perfection in stainless steel. Passenger cars built oi 
aluminum and stainless steel weigh about the same, and 
that is about 60 per cent as much as the old standard 
cars. Various other alloys are suitable for certain parts 
of light-weight cars and especially for reciprocating parts 
of locomotives; and with still others it is possible to 
build freight cars which weigh 
25 per cent less than so-called 
standard cars and to keep with- 
in reasonable cost limits. 

Perhaps it will be worth 
while to state the considera 
tions which led to the creation 
of the Burlington’s first stream- 
lined train of 1934. The idea 
back of this first ‘“Zephyr’ en- 
visioned a comparatively small 
train, to take the place o! a 
steam train on daily service be- 
tween local places where travel 
was heavy but where most 0! ! 
movedonthehighway. Atrai 
that could be handled by @ 
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internal combustion engine mounted over the 
forward truck—the power truck—-would insure the 
my that had been proved with the gas-electric cars. 
ears had been in extensive use for more than ten 
years, but the con- 
cept of the new 
train embodied 
several vital de- 
partures. First, in 
addition to mail, 
express, and bag- 
gage, the new train 
must be able to ac- 
commodate a great 
many more people 
than had been rid- 
ing on the oldtrain, 
MotorMAN’s CAB, SHOWING if it were to in- 
“Deap Man’s” ConTROL crease passenger 
revenue. Second, 
it must be operated at higher speed, for that was con- 
sidered an essential passenger appeal. Third, it must 
be ultra-modern as to riding qualities, interior decoration, 
ind air-conditioning. These combined demands necessi- 
tated the lightest possible weight consistent with abso- 
lute safety, and maximum elimination of wind resistanceso 
that the minimum power plant could handle the maximum 
of train capacity, measured in seating and floor space. 


THE ORIGIN OF THE ZEPHYR 


A stainless steel, gas-electric car built by the Edward 
G. Budd Manufacturing Company—in which some of 
us had the privilege of participating in a demonstration 
trip just out of Philadelphia on September 29, 1932— 
proved to be the specific factor that led to the first 
Burlington Zephyr. This car, which had been running 
more or less regularly since January 14, 1932, was 
mounted on pneumatic-tired wheels and had a gasoline 
engine. Neither of those features was acceptable, but 
it was the first railroad unit in this country, of which I 
have knowledge, that actually demonstrated, by operat- 
ing under its own power, the possibilities of light-weight 
train construction. It was most impressive because it 
embodied a new process of fabrication—shot-welding 
which preserves the great strength and rustlessness of 
stainless steel, that are so easily destroyed by ordinary 
electric welding. 

Immediately following that visit to Philadelphia in 
September 1932, plans progressed for a small but com- 
plete and ultra-smart day train. Other strong alloys, as 
well as several features borrowed from the automotive 
industry, were embodied in those plans. 

Some time later—perhaps in February or March of 
\'33—the fourth of the outstanding features of the 
Burlington Zephyr became something more than a hope. 
lhe Electro-Motive Company at that time advised us 
that we could count on their fullest cooperation in hav- 
ing for use in our new train, a two-cycle Diesel engine, 
rather than the four-cycle distillate- burning type, of 
which there were several already in service. No Diesel 

engine such as was then proposed had been built except 
lor test purposes. 

(he two Diesel engines that furnished the power for 

sr General Motors Building at the Century of Progress 

‘bition in 1933 were almost exactly like the one to be 
sed in the original Zephyr, and their operation was 
closely followed by Burlington engineers. It seemed as 
{most of the questions of continuity of service and de- 
pene bility of the engine had been resolved favorably 
I ite in 1933, difficulty was encountered in cooling 
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the engine when mounted in a railway car. This caused 
delay, and there was some talk, in fact, of bringing the 
train out with a gasoline or distillate-burning engine, to 
be replaced later by the Diesel. Such progress was made 
with the cooling problem, however, that the train was 
delivered on April 18, 1934, powered by the first two- 
cycle Diesel engine ever placed in a streamlined train in 
America. 


THE FAMOUS DENVER-CHICAGO TEST RUN 


After several test runs of varying lengths it was de- 
cided to undertake a long trip at sustained high speed, 
and the route chosen was from Denver to Halsted Street, 
Chicago, which by the line through Plattsmouth is 
1,015.3 miles. On May 26, 1934, this run was made 
successfully in 13 hours 5 minutes, at an average speed 
of 77.6 miles per hr, and a top speed clocked variously 
at 107 to 112 miles per hr, with not a single stop en route. 

I mention this trip, not because it was spectacular, but 
because it was a most valuable demonstration in the 
interest of high-speed railway passenger traffic. It should 
be kept in mind that it was made without any preparation 
of the track, but on a very carefully worked out schedule, 
which was placed in the hands of officers most familiar 
with the roadway, one of whom rode continuously with 
the engineer and advised him of the permissible speeds 
at all points. Other track experts recorded the speed 
for each mile of the trip and made notes on how the 
train rode under the various conditions. The information 
thus gained as to the safety and comfort with which high 
speeds could be attained on track of known character- 
istics was invaluable and not obtainable in any other way. 
This information has been used by the Burlington since 
May 1934 in laying out its own track work; and it has 
also been made available, through technical papers and 
discussions, to railroads everywhere. There were also on 
the train during the run several of the Electro-Motive 
Company’s technical men observing many features of 
the engine performance, and several officials and engi- 
neers of the Edward G. Budd Company checking the 
train’s behavior. The latter were particularly interested 
in the effects of high speed upon passenger reactions. 
The design of the springs for a car that must travel 90 
miles per hr naturally has to be different from that re- 
quired for an operating speed of 60 miles per hr, and the 
solution of this problem in turn has a bearing on how 
much work has to 
be done to the 
track. 

Many test runs 
have been made 
since May 1934, in- 
cluding one going 
westward over the 
same track, on 
October 23, 1936. 
This run covered 
the 1,015.3 miles 
from Halsted 
Street, Chicago, 
to Denver in 12 ARRANGEMENT OF ARTICULATED TRUCK 
hours and 8 min- 
utes, averaging 83.7 miles per hr, and attaining a 
maximum speed of 116 miles per hr. However, I know of 
no train performance which has had as much to do with 
the progress of the art of high-speed passenger train 
operation as that of the three-car Zephyr in May 193: 

The success of this small articulated train led to the 
construction of others, some of which are quite large. 
For longer and more complicated runs—that is, runs in- 
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volving connections and junction points where cars need 
to be picked up or set out—and for trains on which the 
patronage varies greatly from day to day, interchange- 
ability of equipment is important, if not essential. Also, 
on long-distance assignments coaches and sleeping cars 
are more luxurious and comfortable if built the maximum 
permissible width, which is about 10 ft outside. The 
newer cars embody both interchangeability and extreme 
width. There has thus been sacrificed, in later light- 
weight trains, considerable of the operating economy 
of the original Zephyr in order to have cars that can 
mingle with so-called standard or conventional equip- 
ment. No way has been found to avoid these less eco- 
nomical features such as greater width and height, 
the latter being necessary to conform to standard floor 
and coupler height. The area of cross-section of the front 
of the original Zephyr is 100 sq ft; that of the Denver 
Zephyr is 130 sq ft. The top of the original Zephyr 
power car is 12 ft 2 in. above the rail, compared with 
13 ft 10 in. for the Denver Zephyr locomotive. The 
tops of the trailing cars in each case are about a foot 
lower. 

We have thus arrived at the point where the light- 
weight passenger car has evolved from the extreme of 
economy and efficiency into a unit that is practical for 
general use. Through the gradual retirement of con- 
ventional cars and the introduction of modern cars, 
passenger trains finally may become more or less uni- 
formly streamlined. A current question is: How much 
is it economical to spend to eliminate weight in a pas- 
senger car that can be handled in a train along with con- 
ventional cars? Except in those smaller trains where a 
Diesel engine can be placed in the forward car, a choice 
of motive power is necessary also, and here the question 
is how much additional money, if any, should be spent 
for a Diesel rather than a steam locomotive, to handle 
the high-speed train. I think there are no formulas 
by which these questions can be resolved. Some things 
we do know—among them that the light-weight stainless 
steel cars, whether on small- or large-size trains, with- 
stand rough usage, including collision and derailment, 
better than so-called “‘standard”’ cars. We know that 
the maintenance cost of cars with stainless steel struc- 
tural members is low compared with our other cars, and 
that the stainless steel sheathing can be kept clean much 
more easily and cheaply than cars which have painted 
exteriors. 


DIESEL-ELECTRIC TRAINS ARE EASY ON TRACK 


We also know that our Diesel-electric light-weight 
trains are easy on track. In order to have any train 
ride with perfect comfort at high speed it is of course 
necessary to have track that is in good line and surface, 
but these trains do not affect line and surface of track 
or damage the rail, as has been found to be the case in 
some instances with other types of trains and locomo- 
tives, even with locomotives of recent construction. We 
believe this is largely because the heaviest axle loads are 
only 54,000 Ib, the traction is applied through rotary 
motion, and the center of gravity is low. It has been said 
that low center of gravity causes excessive side thrust, 
tending to spread the rails and force track out of line, 
but careful inspections and special checks have con- 
vinced our track officials that Zephyr trains do not pro- 
duce such effects. While it may be impossible to reduce 
to exact dollars and cents the value of the benefits just 
related, we do know that the financial results from the 
operation of our light-weight trains have been highly 
satisfactory both through increased revenue and economy 
of operation. 


Vou. 8, N 


In the future most of the installations of new |i hy 
weight cars probably will be in existing trains along \. jth 
old equipment. What can be accomplished along ‘his 
line is sometimes quite remarkable. Lightening the 











SHOT-WELDED STAINLESS-STEEL CONSTRUCTION 


tonnage may avoid double-heading; it may avoid run 
ning the train in two sections; or it may enable the han- 
dling of the train in one section with a smaller locomotiv: 
than would otherwise be necessary. In the summer of 
1937, for example, Burlington passenger traffic betwee: 
Chicago and Denver was so heavy that the alternatives 
just mentioned had to be resorted to. To handle 17 
cars, the average summer train, it was necessary to use 
a modern 4-8-4 locomotive instead of the 4-6-4 type 
which is adequate during the rest of the year. Now, had 
there been 8 really light-weight cars and 9 heavy cars in 
each train, instead of 17 heavy cars, the 4-8-4 locomotives 
would not have been needed—and all of them could have 
been used profitably at that time for handling freight 
trains. 

The value of reduced stresses in track is as difficult 
to fix as anything connected with train operation. Al 
though it is a hidden value it is no less important. Speed 
is a direct factor in track stresses, and it is highly desirable 
to avoid excessive speed with equipment not especially 
adapted to it. The lowest possible maximum speed ts 
attained by elimination of all service stops en route, s 
that the train can be kept running more nearly continu 
ously. A Diesel-electric, on the run between Chicago 
and Denver, requires about 45 minutes less servicing 
time en route than a steam locomotive. If the eastbound 
Denver Zephyr, which uses 15 hours 38 minutes to Chi 
cago, is delayed 45 minutes in leaving Denver, its averag 
speed for the 1,039-mile trip in order to arrive at Chicag: 
on time will be increased from 66.5 to 69.8 miles per hir 
The top speed would have to be about 100 miles per 
hr instead of about 90. The purpose is to make a ver) 
fast over-all schedule with the slowest possible maximum 

Based upon four years’ experience and 5 million high 
speed train-miles, Burlington practice as to allowabli 
speeds for various degrees of curvature, superelevations 
and spiraling is shown in Table I. 

This table allows for 1'/,-in. rise in outer rail per secon¢ 
of time. Superelevation is held to 5 in. because of the 
freight trains which are operated over the same track. 

The availability for service of the Diesel-powered trams, 
in spite of their extremely fast schedules, has been ab: ut 
95 per cent. Chicago-Denver service was inaugurated 
on May 31, 1936, and up to July 15, 1938, the liese! 
locomotives assigned to these trains had averaged mor' 
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th 030 miles a day. This schedule has been main- 
ta by two locomotives, without a standby or spare 


Current maintenance is handled during the eight- 
\ily layover and consists of replacement of moving 





Avromatic TicHtT-Lock COUPLER AND TRAIN LINE CONNECTORS 


parts, such as wheels, pistons, cylinder liners, rods, 
gears, and bearings. These are made on a mileage sched- 
ule, or on a basis of tolerance in the case of wheels, gears, 
etc., the renewals of course being made before failure of 
the parts. A major job, such as changing crank shafts, 
will require perhaps a week in the shop, but experience 
to date indicates that a crank shaft need not be changed 
oftener than about once every million miles. In the most 
severe service, this would be about every two and one- 
half years. 

The cost per train mile for locomotive maintenance, 
locomotive fuel, and lubricating oil on the four smaller 
Zephyrs (8 and 4 cars each) has averaged 6.87 cents. 
rhe cost per locomotive mile for steam-drawn trains of 
the same carrying capacity has been 28.98 cents. Of 
ourse, these were not new steam locomotives, and their 
schedules were less exacting. For the larger trains, 
comparisons are more difficult, because we have no simi- 
lar steam schedules. The cost of locomotive mainte- 
nance, locomotive fuel, and lubricating oil for the Diesel 
locomotive now handling seven trailing cars has been 
1).0 cents per mile, and for the Diesel locomotive han- 
dling ten trailing cars it has amounted to 21.6 cents per 


mule. 


ECONOMIC ADVANTAGES OF LIGHT-WEIGHT FREIGHT CARS 


Full light-weight construction is of more importance in 
passenger than in freight trains in so far as track main- 
tenance is concerned. In the freight car the advantage 

i light-weight construction is of another kind—namely, 
hat of improving the ratio between the weight of the 
ind the load it will carry. A train of 60 loaded cars 
ght weigh 4,000 tons, about 1,500 tons of which might 
present the weight of the cars and 2,500 tons, their con- 
tents. Reducing the weight of the cars 25 per cent, or 
iis, and increasing the loading by 375 tons would 

the gross train tonnage at 4,000, but at 1 cent a 

ule revenue it would increase the earnings per train- 

ile Dy 33.75, or 6'/, cents per car-mile. If such a car 
S| ‘make 5,000 loaded miles a year, there would be a 
sain of more than $300 a year by reason of its weighing 
es carrying more. Moreover, 12 per cent fewer 
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cars will be needed to move the same amount of traffic. 
This is getting away from my subject but it is a good 
field for exploration. In view of the large number of 
freight cars that are retired and replaced annually, it is 
an important question to determine how far a railway 
can economically go in increasing the cost of new cars 
in order to reduce their weight and increase their carrying 
capacity. 

One word more about the similarity of results from 
handling lighter equipment compared with handling 
trains over lighter grades and shorter distances. It is 


TABLE I. ALLOWABLE SPEEDS ON CURVES 
(Burlington Practice) 


Mies per Hour 


DEGREE Super- LENGTH —_—_--- 
or CURVE ELEVATION, oF SPIRAL, Conven- 
In INCHES IN Feet Zephyr tional 
Under 1 wie 5 ee No restriction 
1 31/3 410 100 90 
1'/: 5 500 90 80 
2 5 465 80 70 
3 5 385 65 60 
4 5 325 55 50 
5 5 290 50 45 
6 5 265 45 40 


perhaps a fortunate circumstance that the grade and 
line changes were mostly made during a period when in- 
creasingly heavy equipment was the standard. Other- 
wise, the economic justification for those improvements 
would not have been so obvious. As it is, nothing has 
been lost. Lighter cars, making higher speeds easier of 
attainment, and in the case of freight trains making for 
larger pay load, get full benefit from the improvements 
in fixed property. They also save in cost of transporta- 
tion wherever they are handled—even if it is on level 
track. 

Light-weight and semi-light-weight streamlined pas- 
senger cars have become commonplace. Selection of the 
type and construction is a matter of economic calculation 
and justification for making the purchases of the new cars 
decided upon. These cars may be in entirely new trains, 
which vary all the way from the extreme of lightness, as 
in the articulated train unit on the one hand, to a large 
semi-light-weight non-articulated train unit on the other; 
or a single car may be placed in an otherwise conven- 
tional train. 


DIESEL-ELECTRIC LOCOMOTIVES A SUBSTITUTE 
FOR ELECTRIFICATION 


Diesel-electric locomotives handle practically all the 
articulated train units. They also handle some of the 
trains made up of combinations of streamlined and con- 
ventional cars; and in some important instances, such 
as the Baltimore and Ohio's Capitol Limited, they handle 
full trains of conventional cars. Where electrification 
is not justifiable for lack of traffic density, Diesel-elec- 
trics may be regarded as a substitute, and are espe- 
cially adaptable to schedules that are very fast. Their 
advantage of course is that, like electric locomotives, 
they avoid service stops en route, and are available for 
service almost continuously. On the other hand, their 
high first cost makes it necessary that their assignments 
be such as will give large daily and yearly mileage, so 
that the least possible number of them will be required 
for a given train schedule. We have here again a problem 
of engineering economics—how much is it worth to have 
the advantages of Diesel-electric performance in certain 
situations? There is no general formula, but many data 
based upon experience are becoming available for use in 
reaching a decision. 











Model Testing of Seaplane Hulls 


Intricate “Take-Off!” Problems Are Solved in World's Largest Towing Tank, Maintained by 
National Advisory Committee for Aeronautics 


From A Paper PRESENTED BEFORE THE VIRGINIA SECTION 


By Joun R. Dawson, Jun. Am. Soc. C.E. 
Assistant Srructurat EnGcineer, Nationat Apvisory CoMMITTEE FoR AERONAUTICS, LANGLEY FIEeLp, Va. 


HE Langley Memorial Aero- 
nautical Laboratory, main- 
tained by the National Advis- 


ory Committee for Aeronautics 
(N.A.C.A.) at Langley Field, Va., 
is probably the most complete labo- 
ratory devoted to aeronautical re- 
search in the world. One of its in- 
teresting features is the towing tank from experiment 
used for studying the behavior of 
seaplane floats and hulls on water. 

For many years model studies 
have been used in the design of ship 
hulls. In this country there are 
ship-model tanks in Washington, 

D.C., Hoboken, N.J., Newport 
News, Va., and Ann Arbor, Mich.; 
and many other countries have simi- 
lar installations. These ship-model tanks are not well 
adapted to research on seaplane floats and hulls, however, 
for the speeds of their towing carriages are usually too 
slow. A tank with a maximum speed of carriage suitable 
for a 20-ft model of a ship might be able to tow a model 
of a seaplane float no more than 1 ft in length. Because 
of the small forces excited by small models and the errors 
introduced in converting the results of the tests to the 
full-size float, the need for a high-speed towing tank for 
aeronautical research is apparent. 

In 1929 Congress provided the N.A.C.A. with funds 
for the construction of such a tank. Starr Truscott, M. 
Am. Soc. C.E., was placed in charge of the design and 
construction of the tank and has remained in charge of its 
research operations since its completion. 

As originally conceived, the tank was to be 10 ft wide, 
5 ft deep, and about 1,000 ft long. The money provided 
was considered to be sufficient to build such a tank. A 
further study of the problem, however, indicated that a 
larger and longer tank would be very desirable. It was 
accordingly decided to attempt to build a tank 24 ft 
wide, 12 ft deep, and about 2,020 ft long, equipped with a 
towing carriage capable of maintaining a constant speed 
of 60 miles per hour for sufficient distance to permit the 
required readings to be taken. 

The problem before the designer was to build the long- 
est towing tank in the world and construct equipment 
that would enable the testing of models at speeds nearly 
twice as fast as had ever been used before. With the 
funds limited to the original appropriation, only those 
features which were absolutely essential could be incor- 
porated. The requirements were successfully met, and 
the tank was put in operation in 1931. 

The tank is shown in section in Fig. 1. Space does not 
permit an account of all the problems in its design and 
construction, but two of them may be mentioned briefly. 

One of the most troublesome problems in the design of 
towing tanks is the design of the track and the running 
gear for the carriage. In order to ensure steady condi- 
tions while running, the wheels must be truly round and 
the rails truly level and straight. All previous tanks had 


ability to take off. 


THE value of a seaplane depends on 
its load-carrying capacity, and this 
in turn quite obviously depends on its 


off’ problem, the designer must know, 
among other things, the water resistance 
of the hull and floats. As in the case of more practical method would be to 
ships, this factor can best be determined 


had carriage wheels with hardened 
and ground steel tires, and rails ma- 
chined straight throughout their 
lengths. The cost of such an instal- 
lation in the present case would have 
been prohibitive. It seemed that a 


To solve the ‘‘take- 


use pneumatic rubber tires on the 


with towed models. wheels and simple H-beams for the 


However, the ordinary ship-model tank rails. This opinion has been com- 
does not provide the proper facilities. 
Mr. Dawson here describes briefly the of the installation, and similar car- 
special tank at Langley Field, Va., 
where these tests are constantly being least one other country. 
carried on, and then explains in some 
detail the nature of the tests and the 
principles involved in interpreting them. 


pletely vindicated by the success 
riages have since been built in at 


The leveling of the rails still pre- 
sented quite a problem because of 
the accuracy which was desired. To 
accomplish it, the tank was filled 
with water and used as a continuous level, and a gage for 
measuring the distance from the water surface to the rail 
was developed. This gage consisted of a rod having a 
platinum point mounted on a micrometer head and wired 
so that it completed a circuit through a neon light when 
it touched the water surface. The accuracy of this gage 
was found to be + 0.0001 in. 

When the work of leveling began, it was found that 
there was a surge running up and down the tank—even 
when it was left completely closed and undisturbed for 
days. This wave sometimes reached a height of '/, in.- 
and as the height of rail was to be measured to 0.01 in., no 
satisfactory work could be done under these conditions. 
By repeated observation it was determined that there 
were times when the surge died down to 0.01 in. or less, 
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Fic. 1. Cross-Section or N.A.C.A. TANK 
Because of the High Ground-Water Level, the Side Walls Are De- 
signed to Prevent Flotation of the Tank When It Is Empty. The 
Tile Drain Is a Further Safeguard, as It Helps to Reduce the Up- 
ward Pressure of the Ground Water 
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tit was merely necessary to work when such condi- 
tions obtained. Unfortunately, these conditions could 
not be depended on to obtain at any specified time— 
though usually they occurred after midnight. Eventu- 
ally the job was completed by persistently following the 
vements of the surge. 

rhe continued rapid development of seaplanes indi- 
cated that speeds in excess of the 60 miles per hour of the 
\ A.C.A. towing carriage would be desirable for testing 
purps ses. To accomplish this, as well as for other useful 
purposes, the N.A.C.A. tank was extended 900 ft last 
vear (1937), and the carriage has been altered to increase 
its speed. The extension brings the total length of the 
tank to 2,920 ft, and the designed maximum speed of the 
present carriage is SO miles per hour. 

The primary object in the usual tank test is to deter- 
mine the water resistance that will be encountered in the 
take-off run by the actual seaplane. For a given hull 
or float, the usual independent variables that may affect 
the resistance during take-off are load, speed, and trim. 
(Trim, or ‘“‘attitude,”’ is the angle between the horizontal 
and some reference line on the hull.) The usual resist- 
ance curve is a plot of resistance against speed, from rest 
to getaway speed. Obviously, with three independent 
variables, more than one resistance curve may be ob- 
tained. It has been found, however, that there is in 
general for any given speed and load a trim that will give 
minimum resistance. Now minimum resistance is just 
what is desired, so the curve of minimum resistance is 
obtained together with a corresponding curve of trims. 
The problem is then to cause the seaplane to maintain the 
best trim throughout take-off. To do this it is necessary 
that the pilot have sufficient control, and that he know 
the trim of the seaplane at all times during the take-off. 

To find out whether the pilot will have sufficient con- 
trol to maintain best trim it is necessary to determine all 
moments acting on the seaplane. The moments due to 
water forces are, of course, obtained in the tank tests; 
the others are determined by aerodynamic tests or by 
approximate calculations. 

In order to provide means by which the pilot may 
know the trim of his craft at all times, the N.A.C.A. has 
developed a trim indicator which uses the horizon as a 
point of reference. In preliminary tests this instrument 
has proved very satisfactory. 

Near the getaway speed the control moments avail- 
able are large because of the high speed at which the sea- 
plane is traveling. During this stage of the take-off, 
the moments due to the water forces are usually small so 
that there is little question regarding the ability to main- 
tain the best trim. But at slow speeds the situation is 
reversed, the water moments becoming quite appreciable. 
Unless special aerodynamic tests have been made specifi- 
cally to determine the control moments available at low 
speeds, only a poor approximation can be made in com- 
puting them because of the great variation in such mo- 
ments for different designs—the position and character- 
istics of the propellers greatly affect them. The custom- 
ary assumption that the resultant aerodynamic moment 
is zero at low speeds is probably conservative enough to 
provide a safety factor that will be very welcome when 
the seaplane is completed and found to be heavier than 
expected. The condition in which only the water mo- 
ments act on the seaplane is called “free to trim’—from 
the assumption that the pilot does not have to move the 
controls to obtain the condition. 

lhe model, which is usually made of wood, is attached 
to the carriage towing gear in a manner that permits the 
‘owing pull to be applied at a transverse axis correspond- 


t 


‘ng to the position of the center of gravity of the full-size 


mo 
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Fic. 2. Typrcat CHART SHOWING FORCES ON AMPHIBIAN DURING 
TAKE-OFF ON LAND OR WATER 


seaplane. The gear is so arranged that the moments 
of the water forces may be measured; or the model may 
be left free to trim—that is, balanced to bring the center 
of gravity to the designed position, and allowed to pivot 
freely about the transverse axis through that point. 


THE TECHNIQUE OF TESTING 


It would seem that the quickest and easiest way to 
duplicate the resistance obtained during take-off would 
be to accelerate the carriage from rest to the speed corre- 
sponding to getaway speed, taking continuous records 
of the variation of all the characteristics that are desired. 
If this method is used, however, special care must be 
taken to avoid the effects of the acceleration of the vari- 
ous parts of the dynamometer, and even of the model, on 
the readings. This would require the use of costly 
equipment and models. The working up of the results 
also has been found to require more time than when tests 
are made at a series of constant speeds. Consequently, 
the usual practice is to determine the resistance and 
other quantities at a sufficient number of constant speeds 
to cover adequately the range of speeds to getaway, and 
to draw curves through these test points to indicate the 
variations with speed. This procedure theoretically 
introduces an error due to the energy required to start or 
change a wave system, but this error does not appear to 
be as large as others that are seemingly unavoidable. 

While the seaplane is at rest on the water, its whole 
weight is supported by the buoyant forces exerted on the 
hull. During the take-off run the support is gradually 
transferred from the hull to the wings as the lift of the 
wings increases. The lift of the wings, however, varies 
with both the speed and attitude (angle of attack); and 
unless these data are available in detail, the load that 
should be supported on the model at a given speed and 
trim cannot be precisely determined at the time the 
tests are made in the tank. The manner in which the 
load is applied is the principal distinction between the 
two types of tests conducted at the N.A.C.A. tank. 

In the “specific’’ type of test, the load corresponding to 
the gross load of the seaplane is applied to the model 
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with the carriage at rest. A hydrofoil is then attached to 
the carriage near the edge of the tank, and set in the 
water so that when the carriage moves, the hydrody- 
namic force on the foil will act downward. This force 
is transmitted to the model by means of a cable passed 
over sheaves so that the force tends to raise the model 
and thus reduce the load onit. The attitude of the hydro- 
foil is then adjusted so that it will pull the model clear of 





Ser For A 60-MiLe-an-Hour Run 


GETTING 


the water at the required getaway speed. At speeds 
between zero and getaway the lift produced by the 
hydrofoil varies approximately as the square of the speed, 
thus approximating the load curve that would be given if 
the seaplane were held throughout the take-off run at 
the attitude at which it takes off. The approximation 
thus obtained is usually satisfactory. 

The specific test, as its name implies, is usually used 
for a specific design. It is necessary to know or assume 
certain features about a design before the set-up condi- 
tions can be determined. 

The other type of test in use at the N.A.C.A. tank is 
known as the “‘general’’ tank test. In this test the load 
is varied in increments by means of dead weights. It is 
customary to determine the range of load parameters 
that are likely to be useful for the model being tested, and 
to obtain a sufficient number of test points to draw 
curves of resistance and trimming moment plotted 
against speed, with load and trim as parameters. 

It is not necessary to know to what design the type of 
hull being tested is to be applied, as the results may 
generally be used to indicate the performance that would 
be obtained if the hull represented by the model were 
used with any design that does not demand conditions 
outside the range of those tested. It is not even neces- 
sary to know the center of gravity of the seaplane, for 
only a simple calculation is required to transfer all mo- 
ments to any desired center of gravity. 

It is, of course, only a matter of testing a sufficient 
number of trims to determine the best trim with either the 
specific or general type of test. 

A typical set of curves from which performance calcu- 
lations are made is shown in Fig. 2. In this figure the 
thrust, air drag, and total resistance (that is, water re- 
sistance plus air drag), are plotted against speed. At 
any speed, the accelerating force is represented by the 
distance between the thrust curve and the total-resist- 
ance curve. From these data it is easy to compute the 
time and distance required for the given craft to take off. 

The resistance curve shown here is typical. There is 
an increase in resistance until it reaches a maximum 
called the “hump.” Beyond the hump, the resistance 
drops off rapidly at first, and then levels out to a more 
gradual gradient until almost at getaway speed. At 
speeds lower than the hump speed, the buoyancy forces 
predominate in supporting.the hull; and at speeds 
higher than the hump, the dynamic forces predominate. 
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The fundamental dimensional equation for the resist. 
ance of a fluid to a body moving through it may be useq 
to show the difficulties encountered in converting the 
results of tank tests to full-size seaplanes. This equation 
is R = pL? V* F (pL? V?C, Lg/V*, LV/»), where R is the 
fluid resistance; L, the linear dimension of the body: y 
its speed; F, an undefined function; g, gravity accelera. 
tion; and p, C, and v are respectively the density, com. 
pressibility, and kinematic viscosity of the fluid. Po, 
similitude each of the terms within the parentheses myst 
be the same for both model and prototype. 

Fortunately in tank tests the fluid is compressed 5 
little that the term, p L? V? C, which represents the forces 
due to the compressibility of the fluid, may be neglected, 
The term Lg/V* (the reciprocal of Froude’s number 
squared) represents the forces due to gravity. These 
forces are largely expended in wave-making. The term 
LV/v (Reynolds number) represents the forces due to the 
viscosity of the fluid—that is, the frictional forces. 

Obviously, the requirements of the Reynolds number 
and the Froude number are incompatible as long as the 
model is to be towed in water. The Froude number re- 
quires that the model speed equal the seaplane speed 
divided by the square root of the linear-scale ratio (sea- 
plane length + model length); whereas the Reynolds 
number requires that the model speed equal the full-size 
speed multiplied by the linear-scale ratio. 

The method used in determining the resistance of ship 
hulls is to compute the frictional resistance of both the 
model and the full-size ship on the basis of data obtained 
from the towing of flat plates, the wetted area being 
necessary for such computations. The frictional resist- 
ance of the model is then subtracted from the resistance 
obtained in the tank tests and the remaining resistance 
converted to full size on the basis of Froude’s law. It is 
then only necessary to add to this converted value the 
frictional resistance computed for the ship, in order to 
obtain the total water resistance of the ship. This 
method 1s impractical in the case of seaplanes, however, 
because not only does the wetted area vary greatly but 
the speed with which the water flows over certain por- 
tions of the hull may differ greatly from the speed of the 
seaplane. Furthermore, the after-portion of the hull 
may contribute resistance due to spray striking it, and 
the data on frictional resistance of water could hardly be 
expected to apply to a broken-up spray. 

In the case of seaplanes it is customary to convert all 
water resistance from model to full scale on the basis of 
Froude’s law and to ignore the fact that frictional resist 
ance does not obey this law. The errors caused by this 
method are usually on the conservative side, but they 
make it desirable to tow models as large as convenient 


FACTS ABOUT THE N.A.C.A. 


The N.A.C.A. is an independent government establish- 
ment reporting directly to the President. It is composed 
of 15 members appointed by the President and confirmed 
by the Senate. The members serve without compensa- 
tion. The chairman of the committee is Dr. Joseph 5. 
Ames, president emeritus of Johns Hopkins University, 
and the vice-chairman is Dr. D. W. Taylor, former chiel 
of the Bureau of Construction and Repair of the Navy. 
Members include the chief and assistant chief of the 
Army Air Corps, the chief and assistant chief of the 
Bureau of Aeronautics of the Navy, the director of the 
Bureau of Air Commerce, the director of the Nati mal 
Bureau of Standards, the secretary of the Smithsonian 
Institute, and the chief of the Weather Bureau. on 
governmental members include such men as Colonel 
Lindbergh and Dr. Orville Wright. 
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West Virginia's 


Rural Sanitation Program 


nitary Earth-Pit Privies Built Since 1933 Improve Health Conditions for 700,000 Persons 
By H. K. Groiey 


Junior, AMERICAN Society or Civit ENGINEERS 
SuPERVISING ENGINEER, BuREAU oF County Heattu Work, State Heattu DeparTMENT, CHARLESTON, W.VA. 


HE work of the engineer in municipal water supply 
ind sewerage during the past half century is well 
nown. It has made possible the present low mor- 
rom typhoid fever and associated intestinal dis- 
urban areas. Yet no comparative reduction of 
these diseases was effected in rural areas because no prac- 
tical procedure was advanced for reaching the individual 
r-supply and excreta-disposal facilities of the rural 
home. Education of the rural population in environ- 
mental sanitation through full-time county health units 
has been advocated as the best approach to the problem 
but has not been conducive to quick results. The very 
mmunities most in need of a health service are those 
least able to pay for it. 
Rural dwellers have been unbelievably backward in 
iding for the proper disposal of be dy wastes. Dur- 
ng 1933 a survey of over 68,000 homes in West Virginia 
iepending upon the privy, revealed the following: 


Hot using grossly insanitary surface privies. . . 80 per cent 
Homes using privies with pits, but pits not fly-tight 13 per cent 
Homes with no method of excreta disposal, privy or 

rwise : Bc 5 per cent 
Hor with approved privy with fly- tight pit i dort 2 per cent 


While these figures were obtained in West Virginia, 
they indicate a condition common to many states, 
northern as well as southern. The problem was particu- 
larly acute in West Virginia because the chief industry, 
the mining of bituminous coal, had been in a bankrupt 
state for almost a decade. Sanitation was generally poor 

t operating camps; at bankrupt mines the squalor and 
misery presented a depressing picture of our economic 
and industrial system. The effect of poor sanitation in 
the depressed mining areas is reflected in the high ty- 
phoid-fever death rate in West Virginia prior to 1933, as 
shown in Table I. From 1923 to 1935 the average death 
rate for the disease per 100,000 population in the five 
leading coal producing counties was 15.1, while the 
average for the whole state was 10.9. 
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EW IN A Minrnc Camp Not Yet REACHED BY THI 
RURAL SANITATION PROJECT 


Back Privies Deposit Excreta Along the Stream 


The allocation of funds 
by the federal govern- 
ment for work relief has 
made proper sanitation 
in rural West Virginia 
a reality. With the ir- 
refutable argument that 
insanitary disposal of hu 
man excrement at a home 
affects the surrounding 
community as well as the 
individual family, au 
thority to develop a work 
relief project for the con- 
struction of sanitary 
earth-pit privies at priv- 
ate homes, rural schools, 
and public places was 
granted in 1933. A large 
sum of relief money was 
being spent on municipal 
sewerage improvements, 
why not benefit the rural 
communities where sani- How rae CompLerep Unit Looks 
tation was needed even’ The Sign Calls Attention to the 
more? Fact That This Was the 100,000th 

Although some unor- Unit Constructed 
ganized work along the 
same line had been done earlier in the year, it was in 
December 1933, that a state-wide community sanitation 
program began in West Virginia under the Civil Works 
Administration. The project was sponsored, and techni- 
cal supervision furnished, by the U. S. Public Health 
Service in cooperation with the State Health Depart- 





TABLE I. Deatus Per 100,000 POPULATION FROM TYPHOID 
FEVER, AND FROM DIARRHEA AND ENTERITIS (UNDER 2 YEARS OF 
AGE), FoR 1923-1936 In WEST VIRGINIA AND THE 
U.S. REGISTRATION AREA 


DIARRHEA AND ENTERITIS 


YEAR lypHorw Fever Under 2 years) 
W.Va US W.Va US 
1923 16.3 6.8 76.1 32.1 
1924 14.5 6.7 56.0 27.5 
1925 21.0 8.0 88.3 31.5 
1926 16.9 6.5 76.6 27.0 
1927 13.4 5 62.0 21.6 
1928 10.5 4 4 50.1 20.7 
1929 11.5 4.2 $7 .7 17.9 
1930 2.1 4.8 70.2 19.6 
1931 ey 4.5 54.6 15.7 
1932 12.2 3.7 D0. 5 12.0 
1933 wat 3.5 32.2 2.5 
1934 6.8 3.4 26.6 13 
1935 5.2 2.8 23.0 10.4 
1936 4.1 2 33.1 12.2 


ment. With only short interruptions the project has 
been continued under the FERA and WPA. 

As the administration of the Community Sanitation 
Program has not materially changed since its inception, 
the present organization will be described. The tech- 
nical supervision is in the hands of an assistant state 
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director, who is responsible to the state health com- 
missioner. The state is divided into six administrative 
districts to correspond with the six WPA districts. Each 
district is under a district sanitary supervisor. The pro- 
gram in each of the 
55 counties is directed 
by a county sanitary 
supervisor, under 
whom there may be 
from ten to a hundred 
workers from the re- 
E74 —Concrete lief rolls. During 1936 
! | * an average of 2,000 
£ ~ persons were employed 
>, +on the project. A 
) county may have one 
or more canvassers, 
— whose chief duty is to 
solicit orders for sani- 
tary privies from prop- 
erty owners. Salaries 
and expenses of the 
assistant state direc- 
tor, the district super- 
visors, and certain 
q clerical help are paid 
by the sponsors. All 
other workers are paid 
from WPA funds. 
The routine of pro- 
viding a sanitary privy 
will be described. A 
canvasser calls upon 
the property owner and, if an inspection reveals insani- 
tary disposal of excreta, explains the program. The 
property owner agrees to provide all material at the 
site necessary for the construction of a unit built in ac- 
cordance with a standard State Health Department 
plan. As soon as convenient, a crew of workers come 
and erect the unit at no labor cost to the property 
owner, The property owner then signs a receipt for 
the completed unit. Construction receipts are filed at 
the State Health Department but later will be turned 
over to the county health departments. 


Seat and Lid, Tongue 
(and Groove Lumber 
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Pit Lining, 1 
Rough Lumber 


SKETCH OF THE STANDARD 
SANITATION UNIT 


Fic. 1 


TYPE AND COST OF CONSTRUCTION 


The unit being installed in West Virginia is known as 
the sanitary earth-pit privy. Although several sizes are 
used, that described is the standard unit for a home 
(Fig. 1). First an earth pit is dug 3'/» by 3'/2 ft in plan 
and 5 ft deep, and lined with a wooden curbing to pre- 
vent caving. A wide, well-tamped earth mound rising 
6 in. above the original ground level is constructed 
around the pit. The floor slab rests upon 4 by 5*/,-in. 
concrete sills placed upon the mound around the curb- 
ing. The floor is a 4-ft by 4-ft by 2'/2-in. slab of concrete 
reinforced with wire mesh, and a rectangular opening is 
cast diagonally in one corner to receive the seat box. The 
seat box, or riser, is also of reinforced concrete The seat 
is of tongue-and-groove lumber and is covered with a 
self-closing lid. A screened T-shaped vent completes the 
sanitation unit, which is enclosed in a standard type of 
frame building. The concrete floor and riser is now 
the only approved type of construction, although until 
recently many of the units in West Virginia were of 
wood, following the same general plan. 

Costs vary from county to county owing to differences 
in quality and price of materials. The average cost of 
the material in a complete privy, including both sanita- 
tion unit and building, is $18. During 1936, when the 
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program was operating with average efficiency, 55,449 
units were installed in the state with an average labor cost 
of 44.6 man-hours per unit. The hourly wage scale du ring 
the year was 49 cents. This includes such items as cap. 
vassing, local supervision, and clerical hire, as well as 
labor. 

The progress report for the period ending December 3}, 
1937, listed a total of 179,827 sanitary privies constrye- 
ted in West Virginia since the program began in Decem. 
ber 1933. This provides proper disposal facilities for 
over 700,000 persons. It is estimated that 55,000 more 
units will be needed if every rural home in the state is to 
be served The program has been active in every county, 
and in several counties it is nearing completion. 


VALUE OF RURAL SANITATION PROGRAM 


From a work relief standpoint the project is splendid 
—efficient technical supervision is provided by the spon- 
sor; all the relief money is expended for labor, largely 
unskilled; and the work is well distributed and no ma- 
chinery is required. The work has gone forward at 
amazing speed. In the beginning the program was much 
ridiculed, but the efficiency with which it was conducted 
and the results obtained quickly won public approval. 
Not the least valuable part of the project is the intensive 
educational program carried out along with the construc- 





MINING CAMP PROVIDED WITH SANITARY PRIVIES 


tion. Property owners have contributed material having 
a value of $3,000,000. 

The most interesting part of the program from a public 
health engineering standpoint is the effect of the im- 
proved sanitation in rural areas upon the incidence of 
typhoid fever and associated intestinal diseases. Al- 
though only four years have elapsed since the program 
began, a study of the death rates recorded in the Division 
of Vital Statistics, State Department of Health, supports 
the belief that the effect has been considerable. From 
Table I it may be noted that the number of deaths each 
year from typhoid fever has decreased at a consistent 
and pronounced rate. Of course many factors not con- 
sidered here, such as improved milk and water supplies, 
and improved municipal sewerage, as well as increased 
protection by immunization, have undoubtedly also 
played a part in the decrease. . 

Several years must elapse before we can definitely 
evaluate the effect of this improved environmental sanita- 
tion on the state as a whole, but definite information 
now available that filth-borne diseases have been dras- 
tically reduced or eliminated in specific rural areas of 
mining towns. At any rate, West Virginia can now look 
forward to the day when its typhoid fever death rate 
will be no higher than the average for the United States, 
a day that appeared almost hopelessly distant five vea' 
ago. 
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Titicus DAM, OF THE NEW YORK WATER SUPPLY 


This Picture Was Taken in 1898, Three Years After Its Completion. 


Mr. Ridgway Was in 


Immediate Charge of the Construction 


My Days of Apprenticeship 


A Past-President Recalls Some Engineering Experiences of a Half Century Ago 


By Ropert RipGway 


Past-PRESIDENT AND Honorary Member, AMERICAN Society or Crvit ENGINEERS 
ConsuLTING ENGINEER, New York, N.Y. 


rl is only when I consider the J 
changes that have taken place 

in my own lifetime that I realize 
w much the world has advanced 
but one generation, and it gives 


When I 


ty of Brooklyn, it was a primitive 
Ww! Its cobblestone pavements 
it was 
nt to see the street-cleaning 


fession 


ee 


JZ HEN Robert Ridgway was a boy 

in Brooklyn, N.Y., the curb-side 
pump was an important feature of city 
life, and Trinity Church steeple domi- 
nated the New York skyline. 
way has seen many changes, most of 
which he finds goo 
back the pages to tell a fascinating story 
of his days of apprenticeship in the pro- 
of life as a chainman on the 
Northern Pacific Railroad, and as an 


ground of a formal technical train- 
ing. This was a great handicap and 
hardship to me, and I early learned 
to know what I had missed. If it 
were my privilege to go through 
this life again, I would make any 
reasonable sacrifice to obtain a col- 
lege education. It is hard enough 
for a carpenter to make a compli 
cated bit of woodwork when he has 
a first-class kit of tools, but if he 


Mr. Ridg- 


But here he turns 


{ { 
ing come along. The old wooden assistant engineer on the New Croton has to make his own tools as he 
pump at the curb was one of the Aqueduct. These reminiscences were goes along, his difficulties are 
itures of the town—although the originally presented in the form of a_ greatly multiplied. 


ity had recently been supplied with 
Ridgewood water 


1dere 


and I was sent 

y times to get cool water from it. 

w realized what danger lurked in this well water. 

id fever was regarded more or less as a visitation 

m God, and the water and milk supplies were not 

ught to be responsible. Smallpox was rather com 

ind even cases of yellow fever were not infrequent 

nd about New York; my father was stricken by it 
vered 

The city was then lighted by gas, which was con- 

| the last word in illumination. The old people 

recall the good old days, only a little farther 

when they used candles and oil lamps. The high- 

lding in the city of New York measured only six 

is | recall it, and the steeple of Trinity Church 

is the dominating feature of the landscape. 

ars traversed the city and in rush hours were 

is heavily as they could possibly be. When the 

ws Came, it was not uncommon for the companies 

ubstitute large sleighs for the cars. The Brooklyn 

ige had not been built, and the only means of com- 

11 with the city of New York were the ferries, 

loned. 


HAINMAN ON THE NORTHERN PACIFIC 


rking life goes back to the spring of 1882, to 
sof Montana. There I began work as a chain- 
ie Northern Pacific Railroad, with no back- 

6 


talk to the Juniors of the Metropolitan In 
Section in New York, N.Y. 


those days the young man 
looking for engineering experience 
was almost forced to seek a job on 
railroad construction, preferably in the West. There 
had not been much development in municipal engi- 
neering—nothing such as there is today—and the profes 
sional field was limited. 

The prairies and Rocky Mountain territories were 
on the frontier, undeveloped, and the Indians were 
still a menace to settlers. Only six years before | 
began my surveying work, Custer and his command 
had been exterminated in the Little Big Horn fight. 
A cavalry detachment was still considered a neces 
sary part of the outfit of a survey party, although 
the spirits of the Indians were pretty well crushed, es 
pecially in the Northwest. I used to think then that 
the Indian was a pretty bad citizen, but I have since 
become convinced that most of the trouble came from 
the treatment he received, and that his excesses were 
committed while he was smarting under the wrongs in- 
flicted upon him. The history of our dealings with the 
red man is not very creditable to us. 

Antelope ranged the plains in large numbers, but the 
vast herds of buffalo had been almost exterminated 
the bleaching bones of thousands of them were witness 
to this waste. They had been slaughtered for their 
hides, and their carcasses left to the coyotes. This is 
an example of the brutal disregard of conservation in 
those days. Most of the present Mountain and Prairie 
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states were under the territorial form of government, 

and their population was more or less transient. 
Highways as structures hardly existed; most of them 

were practically impassable in spring and were dust beds 





IN FRONT OF THE FiBLD Orrice NEAR OL_p Croton Dam, 1887 
Mr. Ridgway Is Seated on the Top Step, Left. At Extreme Right 
Is One of the Italian Stone Masons Whose Work 
Is Mentioned in the Article 


in summer. Railroads were in their heyday—the great 
carriers of the nation. 

I cannot resist digressing briefly here to speak of the 
changes of more recent years. Today the automobile 
for high-class freight and passenger transportation has 
cut deeply into the railroads’ business, and much of the 
lost traffic, I fear, will not return. Just as the railroads 
put the canals out of business, so has the modern high- 
way become a serious competitor of the railroads. 

A few years ago I was in Korea—now called Chosen 
in the office of the managing director of the railroads, 
which are government owned and controlled. The di- 
rector was describing the government’s plan for develop- 
ing the railways and adding new lines and extensions. I 
reminded him of our experience—how in the eighties we 
extended our railways everywhere; that there was no 
competition in the shape of highways; how the modern 
highway has now become a formidable competitor—and 
I asked him if his country was not facing the same 
danger. His answer, which set me thinking, was that 
the government controlled all transportation in Chosen, 
and that it would coordinate the means—railroad, high- 
way, and rivers—so that all would work together. That 
is how a centralized government can control transporta- 
tion and other public utilities. 


MONTANA IN THE FRONTIER DAYS 


Well, to get back to my Montana experience. My 
work began at Billings, on the Yellowstone River in 
Montana territory, a new town existing mostly on paper, 
which was the headquarters of the Yellowstone Division 
of the Engineering Department. The main line of the 
railroad had been graded there, but the rails were 100 
miles short (east) of the town, so that the only means of 
communication with the outside world was by wagon or 
buckboard—or ‘“‘Shank’s Mare.’ The town was amply 
supplied with saloons and gambling “‘joints’’ but it was 
fairly orderly. I believe only one lynching was recorded 
there—that of a man who had murdered a popular 
saloon keeper. The committee was so proud of its work 
that it had a photograph taken of the swinging body, but 
when someone called attention to the fact that the noose 
was under the wrong ear, indicating amateurish work, 
the committee was so chagrined that it destroyed the 
negative. A few miles out of town there was a grave- 


Vou. 8, No.9 
yard, and most of those buried in it had died “with ¢hejr 
boots on.’’ After a victim was interred, it was a touch. 
ing custom for the mourners to mount their horses and 
race back to the nearest “‘gin mill’’ to drown their sorrow. 

This was in 1882. Fifty years later I revisited Billings, 
which had grown to be a thriving city of 16,000 inhabitants 
with a high school and college. It was a center of the 
sugar beet and other agricultural and grazing industries. 
I was treated very hospitably as an old settler, and was 
driven in an automobile over the adjacent country, most 
of it cultivated. It brought back many memories of 
my youthful days when my imagination looked forward 
to events in the world which have been far surpassed by 
actual happenings. There will be much more going on 
in the next fifty years, but generally speaking the frontier 
today is in the cities—not on the prairies. 


RAILROAD SURVEYS AND CONSTRUCTION—1883 


My assignment was to a party which was to make a 
preliminary survey for a branch line to extend from the 
main line at Billings to Fort Benton at the headwaters 
of the Missouri River, about 250 miles to the northwest. 
The round trip took us from May to November, and with 
the exception of the two towns mentioned, we did not see 
a settlement or any semblance of one. For this work | 
received $40 a month with rations and the privilege of 
sleeping on the ground in my own blankets—in a tent, 
of course. The transitman received $80 a month, and 
I wondered what he could do with it all. Some of my 
associates who were college graduates tried to discourage 
me in my resolution to follow engineering. They meant 
it well I am sure, but my youthful love of adventure, 
together with my discouraging experiences in seeking 
employment at home, and a certain amount of obstinacy, 
caused me to stick to my resolution. 

After the survey was made we were sent the following 
January to the woods south of Lake Superior to locate 
a line between Superior City and Ashland, a distance oi 
about 60 miles. This was through the primeval forests 
of northern Wisconsin, before those great virgin stands 
of pine, hemlock, and hardwoods were leveled. It seemed 
then that there was pine enough to meet the needs of 
mankind for many generations to come, but a few years 
later there was only a barren waste there. The lumber- 
men had made it. One of our problems, now and in 
the future, is to make use of what is left, and to find sub- 
stitutes for the materials our forefathers wasted so 
prodigally. This is a task for the scientist and the engi- 
neer working together. 

We worked through the winter on snowshoes, sleeping 
in tents, running the line with the temperature below 
zero much of the time. We were all happy and healthy 
on a diet of baked beans served three times a day. Une 
who has never seen a real primeval forest has no idea 
of the physical difficulties of the work. Underbrush and 
fallen trees of giant size interlaced, and it was necessary 
to climb these barriers, some 12 or 15 ft high, on snow- 
shoes, dragging the chain through 3 ft of snow. 

The following summer, construction and the battle 
with the gnats and mosquitoes began. The grading was 
light, with moderate cuts and fills. The job was done 
with pick and shovel and wheelbarrow, and was sublet 
in small units of a few hundred feet. First the timber 
on the 100-ft right of way was felled, the best of it saved 
for ties and trestle timber, and the rest burned. [ re 
member what a task it was to make the contractors dis 
pose of it—the tendency was to bury it in the embank- 
ments to save the expense of burning. There were 0° 
long-span bridges on my part of the work, but there were 
numerous trestles of simple design. With the excepto" 
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» which were 50 or 60 ft in maximum height, they 
it very high, and all were of timber, most of it 
ewn. The carpenters were very skillful and made 
ob with their axes—the engineers preferred the 
hew » the sawn timber and ties. No masonry was 
id no steel except the bolts in the trestles. 

is much interested in seeing these trestle spans 
raised to position—to see them fit together so nicely— 
e all took a great pride in the appearance of the 
f | structure. It would be difficult now to find a 
-roup of carpenters who could fell trees and hew timbers 
they did in those days. 


a> ‘ 
rHE CALL TO THE NEW CROTON AQUEDUCT 


On an August night in 1884, I had retired to my bunk 
when a messenger came from division headquarters with 
a telegram from home directing me to report to the 
chief engineer of the Aqueduct Commissioners of New 


York City as a leveler. I could not refuse this appoint- 
ment, but I left camp and my associates there very 
reluctantly. The next morning I packed all the belong- 
ings | could carry on my back and hiked with the mes- 
senger to the end of the track, whence we worked our 
wav into town on a hand-car and I left for New York. 
[ thought the work on the aqueduct would last about 
three vears and that I would then return to the West. 
But fate decreed otherwise; this was the beginning of 


over 49 years of service with my native city. 


Surveys were in progress for the so-called New Croton 
Aqueduct designed to supplement the old aqueduct, 
built in 1830-1840. It was designed for a capacity of 
ibout 300 mgd as compared with the 80-mgd capacity 
f the former aqueduct. This new aqueduct was to be 

a deep tunnel, differing in that respect from the old 
ne, which followed the contours in cut-and-cover con- 


struction. The inlet gatehouse was located in a vast 
iche cut in the hillside just below the old Croton Dam, 
vhich is now submerged 30 ft by the waters behind the 


New Croton Dam located several miles downstream. 
When I started work with the Aqueduct Commission, 
there were some old engineers who still advocated the 
use of the water level—a horizontal tube several feet 
ng and filled with water, with a float, equipped with 
ss hairs, at each end. I believe they used that in 
laying out the first aqueduct. Because they had used it, 
these old-timers thought that more accurate results could 
be obtained with this clumsy instrument, but the younger 
engineers did not agree with them. We used the wye- 
level. I remember how carefully the line was leveled 
irom Croton Lake to Central Park, a distance of 35 miles 





OF ‘ OF THE OLD AND New Croton AQUEDUCTS, AT 
JeROME PARK RESERVOIR 
educt Itself Is in Tunnel at This Point, 115 Ft Below 
the Surface 
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or so, by a very 
skillful leveling 
party headed by 
Assistant Engi- 
neer Moore, an 
old-time western 
mining engineer. 
Even then, 
Charles S. Gowen, 
M. Am. Soc. C.E., 
my division engi- 
neer, was not sat- 
isfied that there 
had not been some 
errors, and when 
we were assigned 
to the construc- 
tion he told me to 
run over the line 
of his division us- 
ing assumed ele- 
vations. Then, as 
I touched on the 
bench marks along 
the line, he would Mr. Rimeway (IN BowLer) AND THREE 
turn them back to oF His SURVEYORS—JEROME PARK 
the actual eleva- Reservorr, ABout 1895 

tions. I remem- 

ber his coming out one day just as we touched on one of 
the benches 2'/, miles from the start. We sat down to- 
gether and worked out the elevation. When we had fin- 
ished he turned to me and said, ‘‘Ridgway, you are 0.003 
ft out,’’ as if that were a serious error. He was an excel- 
lent man to work under. He went on the theory that in 
tunnels especially, where there is nothing to tell an engi- 
neer whether he is right or wrong, the correct principle 
to observe is to consider oneself wrong until proved right. 
I have never forgotten this good advice. 

Those were the days when our present methods were 
sniffed at by conservative surveyors as new-fangled no- 
tions. While some progressive men advocated and used 
the stadia method, it was looked upon by the elder states 
men with more or less suspicion. To survey a large area 
of land was quite a task. The transit and tape and 
the level and rod were the standard equipment. What 
a change to the present methods of aeroplane and stadia 
surveying! 

Everyone has heard of the tunnel cross-section ma- 
chine, popularly called the ‘‘Sunflower,’’ but probably 
few know how it got its name. One of the division engi- 
neers of the Aqueduct Commission, Alfred Craven, M. 
Am. Soc. C.E., afterwards chief engineer of the Public 
Service Commission, was an excellent surveyor and had 
had much experience working in the deep silver mines in 
Nevada. He devised the cross-section machine, the disk 
or protractor of which was of varnished pine wood. The 
varnish being yellow and the radiating lines of the pro- 
tractor being black, it had the appearance of a sunflower, 
and that became its popular name. Later the instru- 
ment makers substituted a metal disk for the yellow 
wooden disk, but the name stuck. 

The actual construction work of the aqueduct was 
begun early in 1885, and I was assigned to the first di- 
vision, under Mr. Gowen. This division extended from 
Shaft 0 at Croton Lake to and including Shaft 4, lo- 
cated a few miles east of Ossining (or Sing Sing, as it 
was then called). The sinking of the shafts was a novelty 
to me, and I can still remember the excitement I got out 
of the twirling buckets. In those days they used the 
old fashioned cable, which permitted the bucket to twirl 
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around like a top. We rode on the 
rim of the bucket. A great many 
accidents occurred in those days. 
My recollection is that a hundred 
men were killed north of the Harlem 
River. Among them was my supe- 
rior, Assistant Engineer R. E. Morris, 
a promising young engineer. Human 
life was held much cheaper then than 
itis today. The killing of a man was 
an incident in a day's work, and with 
the exception of the victim's rela- 
tions and close friends, nobody was 


The driving of the tunnels was 





BUILDERS OF THE CATSKILL PROJECT- 
THE THIRD MAJjor STEP IN THE DEVELOP- 
much disturbed by it. MENT OF THE WATER SUPPLY OF THE 


City or New YorxK 
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charges against Gowen and Craven 
before the Commission, for interfer. 
ence with the work, and it looked as 
though they might be removed. Byt 
the scandalous conditions led to ay 
investigation by a legislative com. 
mittee. New Commissioners were 
appointed who, after a thorough in. 
vestigation, gave new authority and 
support to the engineers who had 
stood against the scamp work. The 
contractors were required to repair 
the work. Much of the masonry 
was taken out and replaced, and the 
dry stone backing was repaired by 


also interesting work. We had a_ Left to Right: Department Engineers grouting. In the construction of 


manager—of the contractor’s—-who  C. E. Davis and M. H. Smith; Chief En- 


was Scotch and had red hair, and who, = gineer J. Waldo Smith; and Department 
Engineer Robert Ridgway 


though competent, was as obstinate 
as anyone could be. Electricity had 
not come to be used for lighting tunnels, and this man 
chose to use kerosene burned in naked torches for the 
purpose. In consequence, the tunnel was always filled 
with smoke, and I imagine that I had a thick lining of 
soot in my lungs before the work was through. I imagine 
too that many workers died eventually as a result of 
breathing rock dust and smoke. The air was so thick 
that we could not see to run our lines with safety, and 
then there would be a row to make the contractor clear 
out the tunnel. Sometimes we would have to refuse 
to give the lines until he cleared the tunnel. He would 
continue as far as he dared without the lines and then 
reluctantly give way. 

Usually there was a lull in the work after pay day be- 
cause a large percentage of the laborers took refuge in 
drink, perhaps to forget their troubles. They would be 
found lying along the roads and in the fields a day or 
so before work would be resumed in normal fashion. The 
“good old days’’ were not all that we think they were. 
Being rather old fashioned myself, I think that some of 
the younger engineers of today have not been trained 
to take responsibility as they had to do then, but in most 
matters affecting health and progress the present is way 
ahead of the past. 


TROUBLE ON THE AQUEDUCT 


The tunneling went along fairly well until work was 
begun on the masonry lining, and then real trouble 
started. With few exceptions the aqueduct contractors 
shirked their obligations, and it was a constant fight to 
force compliance with the specifications. Meanwhile I 
had been made an assistant engineer and as such had 
been given charge of the headworks and of Shafts 0 and 1. 
Che fight was in regard to the lining of the main tunnel. 
In our troubles we assistant engineers had the unswerving 
support of Division Engineers Gowen and Craven. 

Cement was skimped in the mortar for the brick lining. 
Some of the rings of brick, especially in the key, were 
omitted; much of the stone backing of the brick lining 
was placed dry, utterly devoid of any mortar, and large 
cavities without filling of any kind were left over the 
brick arch. Some of the inspectors were unreliable, and 
it was necessary for the engineer to be in the tunnel 
night and day. It was a very discouraging situation and 
at times seemed hopeless. Orders of the engineers were 
disregarded and the situation became so bad that Mr. 
Gowen ordered the work stopped in the heading of 
Shaft 0. On the contractor's refusal to do so, I was di- 
rected to estimate no more work for payment. 

That brought about a crisis. The contractor preferred 


the dams which followed this work. 
however, the quality of the masonry 
was such that no engineer could be 
ashamed of it. 

All the earlier dams of the Croton system were built 
of rubble masonry faced with cut stone or ashlar. My 
experience in such work was on the Titicus Dam near 
Purdy’s Station, constructed between 1890 and 1895, which 
has a maximum height of 130 ft. I remember with what 
care the rock bottom was prepared, carefully washed, 
and all loose fragments removed. The mortar was 
thoroughly mixed. All stones were washed before plac- 
ing, and especial attention was given to their bedding and 
to the breaking of vertical and horizontal joints. The 
face stones were set normal to the latter, and as no 
wedges were permitted to be used, it was a work of skill 
to get them exactly in place. The masons were all 
friends of mine and I question if their like can be found 
today, because concrete has replaced the old type of 
masonry for dams—it is cheaper and can be placed more 
rapidly. I recall that in the month of best progress the 
contractor placed 6,000 cu yd of rubble masonry. We 
thought it was fine, but today they are placing more than 
that amount of concrete in one day at Grand Coulee 
What a jump! 

IN RETROSPECT 

As I look back over the years that have passed since 
my engineering service began, the faces of those with 
whom I have been associated come before me. There is 
an old saying that character is formed by association. | 
realize what these associations have meant to me, and 
I am thankful for the opportunities they gave me to do 
something useful. A great many of these associates have 
gone to their reward. I think with gratitude of the assis- 
tance they gave me, aud am grateful for their criticism, 
not always kindly, of which I had my share. There were 
and are so many of these helpful friends and associates 
that it would be impossible to name them all, but I feel | 
should mention a few: William Barclay Parsons, Hon 
M. Am. Soc. C.E., who designed, and whose ability and 
character carried through to completion, the first rapid 
transit subway in New York City; Alfred Craven, who 
so ably supervised the design and building of the second 
subway project in New York City—who knew no physical 
or moral fear, and who was one of those who stood so 
valiantly against the attempt to do scamp work on the 
Croton Aqueduct; and that modest, unselfish, and lov- 
able man, that able engineer of broad vision, that wor 
derful executive, J. Waldo Smith, Hon. M. Am. Soc. C E 
who was responsible more than any other one man lor 
bringing to New York City the great blessing of Catskill 
water. They have all laid down their burdens and have 
gone to their rest. 
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ne Use of Aerial Mapping in Soil Conservation 


1 to an By W. C. LowperMILK 
; a Cuier, Sor. Conservation Researcu, Soi: Conservation Service, Wasuinoton, D.C. 
ugh in 
ity and ECOGNITION must be given |S pennies Soil Conservation Service They were (1) soil type, (2) land 
10 had aerial photographic mapping began its nation-wide program in slope gradient, (3) degree of ero- 
. The for its part in the speedy de- 1933, ti was confronted with an almost sion, and (4) present land use. 
repair velopment of the national soil con- complete lack of suitable large-scale ‘Soil type’’ includes a description 
asonry servation program. When thiscon- maps. Aerial photogrammetry filled the of the texture, depth, and character 
ind the servation work was initiated in 1933, need to perfection, says Dr. Lowdermilk, of the topsoil; depth and character 
red by large-scale and accurate maps—tens and to date the Service has mapped about of the subsoil; and usually a de- 
ion of of thousands of them—became 400,000 sq miles from the air. The ac- scription of the underlying parent 
} work, necessary. Information about the companying article, after explaining the material, as well as of the signi- 
asonry land was required in sufficient detail conservation program in sufficient detail ficant chemical and biological prop- 
uld be not only for general watershed plans 0 clarify its map requirements, describes _ erties. 
of land treatment but for individual briefly the mapping methods and stand- Slope gradient and length likewise 
e built farm plans, field by field. It had to ards now in use, and lists a number of are important factors in land-use 
. My be gathered in a short time, and re- the improvements that have been made in adjustments. Detailed topographic 
n near corded for ready reference in all its aertal mapping technique in the course data to show slope gradients in con- 
, which details. Traverse surveys would of this work. The article is abridged tours of 6-in. or 12-in. intervals 
h what have been woefully inadequate as from a paper on the program of the Sur- would be ideal in the adjustment 
ashed, regards immediate availability and veying and Mapping Division at the of land use to slopes, but such detail 
ir was economy, but aerial photography 1938 Annual Convention. in topographic maps is not practi- 
e plac- filled the need magnificently. cable for large-scale operations. 
ng and It is not the purpose of this paper to describe the Recognition that slope and soil characteristics are inter- 
. The general uses of photogrammetry, but rather to indicate related provides, however, a satisfactory basis for a land- 
as no how it serves the work of soil conservation. Let us __ slope classification. A definite correlation exists between 
f skill first, therefore, review briefly the conservation program, slope gradient and developmental characteristics in ma- 
ere all to gain a clearer concept of its map requirements. ture soils. Every soil has ranges of slope within which its 
found The program of the Soil Conservation Service aims permanency will remain practically the same under its 
ype of to meet the needs and adaptabilities of the land in the natural cover; each soil will exhibit, notwithstanding, 
| more combined interests of soil and water conservation and special responses to erosion when cleared of natural vege- 
ss the flood control. The over-all plan for a given drainage tation and subjected to cultivation and other uses. The 
We basin takes into consideration the climate; the general correlations between ranges of slope and soil character- 
e than characteristics of soils, with special reference to their istics are evaluated at the outset of each survey by es- 
oulee susceptibility to erosion under clean tilled cropsand other tablishing five or more slope-soil groups for use in field 


uses; slope characteristics and land classification; hy- mapping. The dominant or prevailing gradient in terms 
drological characteristics of the area; the prevailing type of per cent of slope is indicated on the map in each delin- 
of farming; and the economic status of the farming’ eated area. 





since population. On the basis of such information a master Degree of erosion, moreover, is given several classifi- 
» with plan is prepared which sets up land-slope classifications, cations—sheet erosion, gully erosion, and wind erosion 
1ere 1S upper limits of safe cultivation, suitable rotations, spac- and is designated in terms of the fraction of the original 
on. | ing and grade of terraces, types of terrace outlets and top soil removed by erosion and by the number and depth 
, and waterways, desirable wild life development, land-use ad- of gullies per acre. A series of symbols designates the 
to do justments, runoff retardation, and such other prescrip- classifications of sheet erosion and the presence or ab- 
; have tions for soil and water conservation as may be needed. _ sence of gullies and their depth and number. For wind 
assis In turn the detailed farm plan represents an adjust- erosion, symbols designate degree of removal of the top 
icism, ment of the over-all drainage plan to a specific farm. soil as well as the accumulations of sandy hummocks. 
were Field boundaries may be changed, rotations begun, strip Lastly, ‘status of present land use’’ is self-explanatory. 
ciates cropping followed, terraces laid out, Symbols designate the condition of 
feel I utlet channels prepared, and gullies mapped units, whether in a crop, 
Hon controlled. The farm plan is a com- whether abandoned after cultivation, 
y and promise between the over-all drain- or whether in pasture or forest. 
rapid age master plan and limitations im- As a preliminary step in deter- 
, who posed upon the farm by size, topog- mining the land-use classes into which 
econd raphy, soil, and erosion, as well as the various delineated areas may fall, 
ysical oy the requirements of the farmer. a table is prepared giving the sug- 
od so Within the five-year agreement made gested use for each soil type, for va- 
n the with cooperating farmers, the farm rious conditions of slope and erosion. 
1 lov- plan is brought by stages as nearly as Such a table is based on notes taken 
won possible to fit the needs of soil con- during the progress of the survey, on 
C.E., servat information accumulated by all re- 
n lor lo: cet the needs for both basin- Eropep Fretps as SEEN FROM THE AIR search agencies applicable to condi- 
tskill wid | farm-size plans, an inven- Monona County, Iowa tions, on data from conferences with 
have me the physical land factors, in- Each of the Light Spots Indicates an farmers in the area, and on results of 
vol ‘our features, was developed. Eroded Area programs on land of similar character. 
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Land-use classes as related to physical factors are ex- 
pressed by symbols indicating the most intensive type of 
utilization that can be recommended for each delineated 
area, based solely on the physical factors mapped. The 
area of the land unit delineated on the map may vary 
widely. It represents slope facets of similar physical 
characteristics. In the Great Plains, the mapping unit 
may be as large as, or larger than a section, whereas in 





AERIAL PHOTOGRAPH WITH FIELD Notes ON Sor Types, SLOPE, 
AND EROSION 
hese Data Later Become a Part of the Planimetric Map That Is 
Used for Developing a Plan of Land Use 


broken topography it may be a small field of a few acres. 

The land-use classes as applied to agricultural lands 
are as follows: Class A. Suitable for the production 
of cultivated crops without erosion-control practices 
other than good methods of farming. Class B. Suited 
for the production of clean-tilled crops, but requiring 
simple erosion-control measures. Class BB. Suited to 
clean-tilled crops, but requiring more intensive measures 
of erosion control than lands in Class B. Class C. Not 
suited to the production of clean-tilled crops, but suit- 
able for close-growing crops if grown in such a manner 
as to provide adequate cover throughout the critical 
erosion periods. Class D. Suited only for permanent 
cover. Any of these classes may be subdivided to show 
whatever additional information may be desired. 

Aerial photographs, enlarged to a scale of 4, 8, or 12 in. 
to the mile, are used by the Soil Conservation Service in 
detailed conservation surveys for recording and delineat- 
ing the four physical factors of land classification, and 
for erosion-control plans for farms, for other lands under 
treatment, and for flood control surveys. The aerial 
photographs are used for all project areas, for as many of 
the CCC work areas as can be served, for large work 
areas on government lands, for the location of experiment 
stations, and for reservoir surveys, as in the case of Lake 
Mead, where accurate topographic maps are required. 

Thus far the Service has mapped from the air about 
400,000 sq miles of land. This large area together with 
about 860,000 miles photographed by the Agricultural 
Adjustment Administration, and another 140,000 sq 
miles by the Forest Service, equals a grand total of 
1,400,000 sq miles. Fully 46 per cent of the continental 
United States has been photographed from the air, as well 
as all Puerto Rico. The hopes of photogrammetrists 
are rapidly being realized. 

These photographic records are valuable in giving a 
factual and bird’s-eye view of the land and its condition. 
Moreover, they will be invaluable in future years as a 


basis for comparing land conditions from time to time, 
and for following trends in land use. 


PHOTOGRAPHY, FIELD WORK, AND MAP MAKING 


The original photographs are usually taken at a scale 
of 1:20,000, or about 3.17 in. to the mile. The altitude 
of flight of the plane is determined by the average eleva. 
tion of the country to be photographed and the focal 
length of the lens. A lens with a focal length of not less 
than 8'/, in. is generally used, and requires a photo- 
graphic altitude of approximately 13,750 ft. Enlarge- 
ments to the desired scale, such as 4 in. to the mile and 
larger, are made from the negatives exposed at this alti- 
tude and are used as a base for the conservation surveys. 

Before any field work is done, the photographs are ex. 
amined under the stereoscope and the exact pattern of 
the drainage is delineated in blue. At the same time 
match lines are drawn in a distinctive color to indicate 
the area to be mapped for land-use factors on each pho- 
tograph. With these data already on the print, the con- 
servation surveyor can devote his time to observing and 
recording the condition of the land, field by field. The 
four characteristics of the land are designated by sym. 
bols, and their boundaries marked by solid lines. 

During the course of these operations, the necessary 
ground control for a planimetric map of the project area 
is established, and accurate planimetric maps are con- 
structed by recognized photogrammetric methods. 

When the conservation survey is completed and the 
field data sheets are correlated with previous surveys, 
the field sheets or photographs are placed in special pro- 
jectors, designed to reflect adjustments in scale. The 
boundaries of the survey on the base photograph are 
transferred to the planimetric maps. In the field, survey 
boundaries are delineated in relation to objects that are 
visible on the photographs, and these boundaries when 
transferred in this manner appear in their true positions 
on the corrected map. The planimetric map, rather 
than the photograph with its scale distortions, is suit- 
able for publication and use. 

The maps are reproduced in sheets 14 by 20 in., each 
sheet representing 10.5 sq miles. Four colors are used 
the culture in black, drainage in blue, conservation sur- 
vey boundaries in brown, and existing land use in green. 
In this form, with legend, and accompanied by a printed 
report, the maps are available to land-planning and land- 
use agencies, and to technicians and geographers. 

These maps also serve for making the flood control 
surveys called for under the Omnibus Flood Control Act. 
By this Act the Department of Agriculture was made 
responsible for the land-use phases of flood control, sup- 
plementing downstream engineering works, and the 
maps are indispensable to the new activity. They will 
also serve for the evaluation of essential information on 
a watershed basis. Infiltration capacities of soils, slopes 
under different land use, silt production areas, and rait- 
fall patterns may be applied to the base drainage map 
for evaluation in terms of storm runoff and flood-flow 
accumulation. 

Since the first aerial surveys for soil conservation work 
in 1933, many rapid advances have been made in the 
photogrammetric art. For example, to make the neces 
sary photographic enlargements accurately, econom! 
cally, and rapidly, it was necessary to adapt standard com- 
mercial photographic equipment to do the work. Such 
improvements included designing, building, and install- 
ing new and improved adaptors for aerial roll films, and 
also the development of roll film holders, slow-motiwor 
adjustments and calibrations. As the standard com 
mercial equipment did not provide proper lamp house 
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ition for such work, it was necessary to install 
fans on the top of each lamp house to prevent 
at of the lamps from damaging the film. 
er improvements and adaptations of standard 
ment in general commercial use include: (1) a 
| contact printer, fitted with 9 lamps and vertical 
tments and ventilated by a suction fan; (2) an 
tible reflector, mounted on two stands at the back 
copy camera; (3) the slotted templet method of 
ding radial control triangulation. This method re- 
iuces the amount of ground control required, and is 
ine of the most outstanding recent developments in photo- 
srammetry. Improvements in templet material and in 
.ccurate radial slot cutters have further increased ef- 
ficiency. A new templet stud of tenite, non-corrodible, 
and causing less friction, has replaced the steel studs. 

Research is in progress to develop methods and equip- 
ment to use the U. S. Coast and Geodetic Survey 9-lens 
photographs for control purposes. Planimeters and 
rotometers used to determine areas are being replaced 
by a method of weighing the paper cut out along boun- 
dary lines. 

Accurate delineation of information on photographs 
for planimetric maps requires the use of stereoscopes. 
[he original and costly type of mirror stereoscope has 
been replaced by a comparatively inexpensive dioptric 
prism. Further improvement of stereoscopes is under 
way to allow for correction for a difference in the scale 
{ two photographs under view. 

lo replace the two steps in transferring information 
from photographs, first to celluloid plates, then to the 
map, there has been developed a special projector which 
provides for direct transfer of information from the pho- 
tograph to the metal-backed map drawing paper. It has 
been in use by the Soil Conservation Service for two 
ve ar S 

Uniform lettering has been achieved by the floating 
n of printed lettering and iegend symbols. Numerous 
other pieces of laboratory equipment such as washers, 
dryers, and tanks have been designed and put into use. 


MANY GOVERNMENT AGENCIES SERVED 


Aerial photography serves other activities of the gov- 
ernment as well as it does those of the Soil Conservation 
Service. The Forest Service for a number of years has 
been using aerial photography to facilitate the purchase 
of lands under the Weeks Law of 1911. The bird’s-eye 
view, which supplies an accurate description of the lands 
under consideration, is permanently recorded and safe- 
guards government interests in establishing sound con- 
servative values for such lands. 

Che Agricultural Adjustment Administration has like- 
wise found that aerial photography facilitates its nation- 
wide program of agricultural conservation. To supply 
the basis for making payments to farmers for diverting 
acreages from soil-depleting to soil-conserving crops, 
and for carrying out approved soil-building practices, a 
rapid, accurate, and economical method was needed. 
Che aerial photograph supplied this need. 
he standards for aerial mapping were worked out by 
* Land Policy Committee of the Department of Agri- 
culture to meet the needs of a number of government 


thy 


agencies. They are: scale, 1:20,000; print overlap, 65 
per t in line of flight; strip overlap, 30 per cent; 
Hig rection, north-south or east-west; tilt, maximum 


erage for entire project; crabbing, maximum of 
nt; scale accuracy, within 5 per cent. 
standards were adopted by the several services, 
igements are in force to make the photographs 
to any using agency. The large total area 
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photographed by all the agencies together makes available 
to any one a vast photographic record. Most of the photo- 
graphing is being done by the following agencies: U. S. 
Soil Conservation Service; Agricultural Adjustment 
Administration; U.S. War Department; U.S. Forest 
Service; U.S. Geological Survey; Tennessee Valley 
Authority; and commercial companies. 

Of special interest to western engineers is the mapping 
of the Boulder reservoir (Lake Mead) to furnish the 





EROSION-CONTROL PRACTICE—SPARTANBURG County, S.C. 
Strip Rotation of Cotton and Small Grain—Small Grain Followed 
by Annual Lespedeza. Width of Strips Is One Terrace Interval 


basis of a progressive record of the rate of silting. This 
reservoir is located in some of the most precipitous, arid, 
and difficult topography in the world, practically without 
roads or rapid ways of getting about. When the gates 
of the dam were closed on February 1, 1935, and the im- 
pounding of water in the reservoir began, the only pos- 
sible way of mapping the area ahead of the rising water 
was by aerial photography. The work is well described 
by Leon T. Eliel in Photogrammetric Engineering for 
January, February, and March 1937. 

The contract called for the delivery of a topographic 
map at a scale of | in. equals 1,000 ft, with a contour in- 
terval of 10 ft. This map was to extend up to the 1,400- 
ft contour, or 170 ft above the normal elevation of the 
lake. The job involved exploratory photography, the 
establishing of controls, and the taking of the aerial photo- 
graphs before the rising lake level obliterated the ground 
features of the reservoir basin; all this required speed 
and skill of the highest order. The Coast and Geodetic 
Survey furnished reference points for ground control in 
triangulation and lines of levels of first-order accuracy. 
The excellent cooperation of the Reclamation Service 
and the Coast and Geodetic Survey was of material as- 
sistance to the Soil Conservation Service in providing 
the contractor with certain stipulated field information. 

The map was compiled by the latest methods, utilizing 
the stereoplanograph. Supplementing the contract 
for the topographic map, another award was granted 
which called for aerial photographs giving complete 
coverage of the water’s edge as the lake rose, taken at 
successive 20-ft intervals as measured at the dam. This 
photography established these contours precisely without 
being subject to accumulated errors, and contributed to 
the accuracy of the map. 

This job in its technical features, in the adventures of 
establishing ground control, in the two boat trips through 
the Colorado gorge to cross-section the channel under 
water, in the use of radio by the river party, and in the 
effective cooperation of the several interested agencies, 
will stand as one of the masterpieces of photogrammetry. 











Status of Sewage Disposal in Western States 


By Dana E. Kepner 


AssociaTE Membper AMERICAN Society or Civit ENGINEERS 
HypRAULIC AND SANITARY ENGINEER, DeNveErR, CoLo. 


NTIL a decade ago, sewage 
disposalin the 11 westernmost 
states consisted, in almost 
instance, of direct discharge, 
untreated, into the most convenient 
watercourse. Although prior to 
1920 several of the principal cities 
had already grown to nearly their 
present size, and thousands of smaller 
cities and towns boasted populations 
of from one to fifteen thousand, their 
scattered locations permitted them 
to make use of such simple methods 
without much apparent harm to each 
other. True, streams were being de- 
filed—-but it was generally acknowl- 
edged that even without contami- 
nation by untreated municipal sewage, their waters 
would not be safe for domestic use without purification 
in some degree. Also, except in rare instances, the flow 
of the streams provided sufficient dilution to prevent 
offense to sight and smell. 

About 1920, the more heavily populated western states 
became “‘‘sanitation conscious They employed sani 
tary engineers in their health departments, many through 
the initial cooperation of the Rockefeller Foundation, 
and through suggestion and encouragement from the 
U.S. Public Health Service 

Let us picture for a moment the conditions encountered 
by these first state sanitary engineers. Here were hun 
dreds of cities and towns, scattered many miles apart, 
enjoying with reckless abandon their rapid growth. Each 
state had a record of typhoid epidemics, many water 
borne. In the larger and more forward-looking communi 
ties adequate means had been taken to provide safe 
domestic water supplies; practically none, however, 
had given serious thought to sewage treatment. In hun 
dreds of the smaller communities, in fact, the belief was 
still current that running water purifies itself in flowing 
100 ft in the average stream. 


every 


can be developed. 
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ALBUQUERQUE, 
AND ScuM STORAGE TANKS BETWEEN 


TREATMENT PLANT AT 

Sepric TANKS, WITH SLUDGE 

Iypical of the Plants That Met the Requirements of Western 

States Only a Few Years Ago, It Is Soon to Be Superseded by a 
Modern Installation 


N the far western 

Kepner, the building of truly modern 
sewage treatment plants dates in general 
from the advent of PWA. 
few plants of earlier date were mostly 
limited to primary treatment; 
them were poorly designed and most of 
them were poorly operated. 
need today for many more new plants 
and equal need, Mr. Kepner stresses, for 
men who know how to run them. He 
explains quite definitely how such men 
This article ts abridged 
from a paper on the program of the Sant- 
tary Engineering Division at the Salt 
Lake City Convention of the Society. 


states, says Mr. 
that of education. And like the peo- 
ple generally, they directed their ef. 
forts first to the field of water sup- 
ply and purification, for it was there 
they could do most with their limited 
funds and personnel in decreasing the 
incidence of water-borne diseases. 
Prior to the coming of state sani- 
tary engineers a few small sewage 
treatment plants had been built, 
largely as a result of high-pressure 
salesmanship by self-styled experts 
Many of these early consultants 
were local men with meager knowl. 
edge of sanitation and even less ex 
perience. To them the septic tank provided good sewag 
treatment and the Imhoff tank was virtually the essence 
of perfection. Secondary treatment was practically un 
heard of. One such ‘“‘consultant’’ sold his services to a 
dozen or more towns in Colorado, designing and super 
vising construction of what he called Imhoff tanks, but 
which no self-respecting engineer would call by that 
name today. Generally these tanks were designed with 
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“So_tp” TO MAN 


TANKS 
CoLoraADO TOWNS Prior To 1924 


ONE OF THE So-CALLED IMHOFF 
This Particular Unit Was Built for a Town of 1,200. Capacity o! 
Settling Compartment Was Only 1,800 Gal, Representing 
one . . onne . ” 
lheoretical Detention Time of About 10 Minutes at Peak Flow 


a detention period in the flowing-through compartment 0 
from 20 to 30 minutes, and the capacity of their digestion 
compartments seldom exceeded one cubic foot pet 
capita. Their proponent claimed that they would never 
require any attention; the solids would be * ‘completely 
eaten up by the bugs.”” In a few years, through this ¢ 
couraged lack of attention, the ‘tanks became utterly 
worthless. It may be noted that the proponent of this 


Obviously the work of these early 
state sanitary engineers was largely 
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{ tank timed his rather hurried exodus from Colo- 
most to a day with the arrival of the State Health 
Roard’s first sanitary engineer. He has never returned. 
Many plants of this and other similarly inadequate 
~s dot the landscape in the western states. They are 
ted largely because, even without treatment, the 
<ewace does not grossly pollute the receiving watercourse 
usly interfere with water purification plants down- 


fhis picture of the early days of sanitation in the 
western states would not be complete without reference 
to a few conscientious, studious, and energetic civil engi- 
ers who designed and built a limited number of Imhoff 
tanks, Doten tanks, and other types of sewage treatment 
plants which even today are producing reasonably satis- 
factory primary effluents. To these men, thoroughly 
competent in their day, much credit is due. 


USE OF CONTAMINATED WATER FOR IRRIGATION 


At this point it is well to bring out one problem in 
sewage disposal, rather common to the Far West, which 
does not arise in the Middle West and the East. Prac- 
tically every river and stream in the far western states 
has been tapped from one to a hundred times with ir- 
rigation ditches. Sewage contamination in these streams 
is no detriment to agriculture as far as the growing of 
crops is concerned. However, it was early recognized 
that fruits and vegetables consumed in the raw state, if 
irrigated with water containing domestic sewage, serve 
as a medium for the dissemination of water-borne dis- 
eases. Sporadic cases of typhoid fever, dysentery, and 
other intestinal ailments that could not be traced to water, 
milk, or other food supplies, came to be recognized as 
iaving been caused by the eating of such fruits and vege- 





\ MopeRN PLANT AT GREELEY, CoLo. (BUILT IN 1936) 
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Installation Includes Screens and Shredders, Settling Tanks, 
Chemical Feeders, Flocculator, and Digestion Tank 


tables. This presented a rather serious problem. Irriga- 
tion water in the arid regions is virtually liquid gold, and 
to prohibit the use of it from streams receiving untreated 
sewage would give rise to many lawsuits—which might 
possibly be decided adversely from the standpoint of 
public health. 

. During the last ten years there have been many out- 
breaks of a mild form of what is termed ‘‘summer dysen- 


] 
I 


‘ery, throughout the Rocky Mountain region. This 
dysentery is of short duration and is rarely serious, but 
the physical discomfort to its victims is extreme. Many 
“1 lmnocent water supply has been accused of being re- 
sponsibic for such epidemics; but thorough investiga- 


ion has shown in every case that neither water nor milk 
Was { ‘use. By the process of elimination, raw fruits 
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and vegetables irrigated with sewage-laden water have 
been accused, and probably rightly. So thoroughly con- 
vinced of this is the State Health Department of Colorado 
that in setting up its requirements for the treatment of 
Denver's sewage, it insisted upon effluent filters to re- 





THe New Pant at Brusua, CoLo., Features A MObIFIED 
IMHOFF DESIGN WITH PROVISION FOR COLLECTING AND 
BURNING THE GAS 


move amoeba. (Chlorination of the effluent, which was 
also required, is considered adequate to kill bacteria, but 
not amoeba.) 


PWA GIVES IMPETUS TO BUILDING OF TREATMENT WORKS 


The building of modern sewage treatment plants 
worthy of the name, in the western states, may be said to 
have started with the advent of the Public Works Ad- 
ministration, perhaps with the exception of California, 
where it got under way some years earlier. There had 
been a growing realization of the need for sewage treat- 
ment in many cities and towns, but the difficulty of 
financing such projects, particularly in the dark depres- 
sion years, had thwarted progress. 

The first modern sewage treatment plant constructed 
under the PWA in Colorado, and probably the first in 
any far western state was that at Boulder. Farmers 
downstream from this city had been suffering for several 
years from offensive odors caused by the pollution of 
Boulder Creek through the discharge of Boulder’s worse- 
than-raw sewage. It is termed ‘‘worse-than-raw’’ be- 
cause the city had constructed several long narrow 
lagoons, through which the sewage flowed in series prior 
to discharge into the stream. These lagoons became 
virtually septic tanks, and since sludge was seldom re- 
moved, the effluent was far worse in B.O.D. than the in- 
fluent. The injured farmers threatened to bring an in- 
junction suit to require the city to construct a modern 
sewage treatment plant, and this occurred just when 
the PWA was being started. This is believed to be the 
only municipal sewage plant in the western states built 
as a result of a threatened injunction suit. However, it 
served as an excellent object lesson to other munici- 
palities. 

It was the 30 per cent grant in aid offered by PWA 
later raised to 45 per cent—that provided just the stimu- 
lus needed to start an active campaign for sewage treat- 
ment works in Colorado and to a lesser extent in the 
other western states. Coincident with this assistance 
came financial help from the CWA and WPA, permitting 
widespread sanitary surveys of streams, from which the 
degree of treatment required for the major cities and 
towns throughout the region was determined. It is 
hoped that through some definite federal program of 
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assistance, this work can be carried in the near future to 
its logical conclusion. Meanwhile, however, through 
the new life recently given to the PWA, modern sewage 
treatment plants continue to be built in the western part 
of the country. 

Through the kindness of the respective state health 
departments and their sanitary engineers, the following 
statistics of sewage treatment in Colorado, Wyoming, 





Revier LaBor From WPA Was Usep THROUGHOUT IN BUILDING 
Tus PLANT at Bertuoup, Coo. 
The Imhoff Tank Has Stone “Gravity’”’ Walls. Sprinkling 
Filter in Background 


New Mexico, Utah, Idaho, and Montana have been sup- 
plied to the writer. No doubt these statistics indicate 
the trend in other western states, the more populous 
states having naturally acquired a greater number of 
plants than the others. 

In Colorado 18 cities and towns have sewage treatment 
plants providing either complete or intermediate treat 
ment. Of these, 6 comprise Imhoff tanks with sprinkling 
filters; 3 have sedimentation with separate sludge diges- 
tion and trickling filters; 3 have seasonal chemical pre- 
cipitation only; one has seasonal chemical precipitation 
with effluent filtration; 2 have septic tanks with sub- 
surface seepage; 2 have septic tanks with sand filtration; 
and one has a septic tank with chlorination. Also in 
Colorado there are 26 cities and towns with sewage 
treatment plants providing primary treatment. Of these, 
13 have septic tanks, 4 have sedimentation with separate 
sludge digestion, and 9 have Imhoff tanks. Thus in 
Colorado there are 44 municipal sewage treatment plants 
in some 105 cities and towns having sanitary sewer sys- 
tems. Probably 12 more plants will be built during the 
current period of operation of the PWA and WPA. 

In Wyoming, there are some 41 cities and towns having 
sanitary sewer systems, of which 13 have primary treat- 
ment (3 with Imhoff tanks and 10 with septic tanks). 
No plants providing intermediate or complete treatment 
are reported. 

In New Mexico, of some 75 cities and towns having 
sanitary sewers, 41 have treatment plants, of which 6 
provide complete treatment. 

Idaho reports construction of but two sewage treat- 
ment plants in recent years, one providing intermediate 
and the other complete treatment. Five new plants are 
planned with present PWA funds. 

In Montana 79 cities and towns are reported as having 
sanitary sewer systems, of which 48 have treatment 
plants. Of these, 42 have septic tanks, 6 being followed 
by sand filtration; 3 have Imhoff tanks; and 3 have 
plain settling basins with separate sludge digestion. 


In Utah, of the 46 cities and towns reported as hay ing 
sanitary sewers, 21 have treatment plants, all being sep. 
tic tanks, two of which are followed by chlorination. 

This review of the present status of sewage disposa] 
in the western states leads up to the question of what 
their further needs are in this direction. The answer js 
twofold. In the first place, there is need for many addj- 
tional well-designed treatment plants, following ay 
orderly program of stream-pollution control. In the 
second place, there is need for competent plant operation. 


IMPORTANCE OF INTELLIGENT OPERATION 


When a city builds a well-designed sewage treatment 
plant the battle is only half won. Even the best of 
plants is of little value if operated improperly. Un. 
fortunately, the trend in the past has been to turn over 
the operation to untrained and generally incompetent 
persons. From the simplest plant to the most complex, 
intelligent operation is important—if it was important to 
build the plant at all. 

It is encouraging to note a trend among the larger 
consulting firms of the Middle West that are designing 
sewage treatment plants in the western states, to include 
in their contracts the supervision of operation of the 
plant for a period of from six months to a year after com- 
pletion. It is believed that in the near future state 
health departments may make such a clause compulsory. 
The benefits of such a procedure are evident. In the first 
place, it helps the consulting engineer himself by per- 
mitting him to study, at no particular expense, the opera- 
tion of the plant he has designed, thus better fitting him 
for the next project. In the second place, it materially 
aids the city in getting proper operation of its plant. 
Competent plant operators are scarce indeed, and most 
cities must break in new, inexperienced employees. Such 
men, if intelligent and energetic, can make good opera 
tors, but they need the instruction which only the con 
sulting engineer can provide. 

Incidentally, if consulting engineers are required to 
supervise operation of their plants for a period following 
completion, probably fewer hastily designed and un 
workable plants will be built. This point is stressed be- 
cause in recent years several sewage treatment plants in 
the western states have been virtually designed for the 
consulting engineer by an equipment manufacturer 
Several of these plants involved considerable mechanical 
equipment and were designed to operate on patented 
processes that were not necessarily best suited to local 
conditions. One such plant, virtually loaded down with 
unnecessary equipment, has proved so difficult and ex- 
pensive to operate that it has been a white elephant to 
the city that built it. Another plant, built about three 
years ago, has suffered so badly from corrosion by hydro- 
gen sulfide, the result of both poor design and poor opera- 
tion, that it has been practically abandoned. Had the 
engineers who designed these plants been required, by 
their contracts, to supervise operation for a year, they 
would have given far more thought to proper desigi, or 
in any event they would have corrected some of the 
worst defects in the early stages of operation. 

Many cities and towns in the western states are now 
exercising due caution in the employment of competent 
consulting engineeers to design their treatment plants 
Some, however, should still be counseled on the impor 
tance of selecting firms with knowledge and experience 
adequate to enable them to design a plant of the prope? 
type for the particular conditions to be encountered —@s 
regards the quality of the sewage, the nature of the water 
course into which the effluent is to be discharged, and th 
possible lack of skilled operation. 
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ENGINEERS’ 








NOTEBOOK 


[his department, designed to contain ingenious suggestions and practical data from engineers both young 
and old, should prove helpful in the solution of many troublesome problems. Reprints of the complete de- 
nartment, 8"/_ by 11 in., suitable for binding in loose-leaf style, are available each month at 15 cents a copy. 























A Compact Hydraulic Laboratory 


By Wiiit1aM Morton, Jun. Ao. Soc. C.E. 


Junior ENGINEER, STATE DEPARTMENT OF CONSERVATION AND DEVELOPMENT, 
UNIVERSITY OF WASHINGTON Hyprautics LABoraTory, SEATTLE, WaAsH. 


HERE are many flood control problems in the 
western part of the state of Washington, each of 
which is rather small compared to the comprehensive 
projects in some of the middle and eastern states. Nev- 
ertheless, they are excellent examples for laboratory re- 
search to develop the most economical and efficient im- 





Fy |. MovasLe BRIDGE, WITH CURRENT-METER CONTROL 
PANEL AND PROFILOGRAPH 


provements, and we are hoping that a thorough model 
study will reveal designs which will bring these projects 
within the financial reach of the local communities. 

Facilities for such studies have been developed at the 
University of Washington, in Seattle, involving several 
unusual features, among which is a movable observation 
bridge, a full-scale profilograph, a midget current-meter 
control panel, and an automatic sand feeder. These will 
be applied to models of the movable-bed type. 

Each model project will be operated as a unit in an 
outdoor flume, 20 ft by 80 ft, with this equipment so ar- 
ranged that it can be fitted to any of several flumes for 
various projects. This interchange of equipment allows 
a schedule of research wherein operations can be sepa- 
rated from construction. In addition to the feature of 
llexibility, the coordination and development of this 
set-up has resulted in relieving observers of many 
tedious tasks that usually accompany hydraulic research 
operations. 

Hydraulic models in general require a coordinate sys- 
tem tor the three dimensions within the model region, 
and dimensions should be obtainable by mechanical 
methods, rather than by manual survey. However, 
any device for locating points should be subject to con- 
vetuent check by precision survey instruments. The 
mechanical means available in our laboratory for locat- 
ing points in the model region is a movable observation 
brid Fig. 1) carrying a profilograph. This bridge 
n n flanged wheels over an accurately alined 16-lb 

h is anchored to the top of the flume side walls 
istable anchor straps. The bridge will be moved 
ted by a geared hand-wheel drive not shown in 


uit 


vs 
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The profilograph, Fig. 2, has a vertical and horizontal 
motion through gearing engaged to a steel rack, which 
allows positive movements to exact points in space. 
This instrument may be used to trace topography in the 
movable sand bed of the model, which is plotted directly 
on the drawing board above; or it may be used to hold a 
midget current meter, or Bentzel velocity tube at par- 
ticular points for the tracing of velocity patterns. 

The control panel for automatically recording and tim 
ing the velocity readings of the midget current meter is 
shown in Fig. 3. This panel eliminates the usual con- 
centration on the meter clicks and stop-watch trigger, 
which can become very monotonous after many hours of 
observation. The observer is relieved of constant atten- 
tion to the current meter by a recorder, which is operated 
by the meter through a relay, as the meter commutator 
can only handle a very small current. A time switch 
opens the meter circuit after a selected time interval of 
between 30 sec and 2 min. The revolutions the meter 
has made during the time interval can be read from the 
counter, and repeat readings can be made by throwing a 
switch. The control panel is fitted with a signal lamp 
to indicate the end of the time interval. Clamps allow 
the panel to be attached to any part of the observation 
bridge. Standard attachment fittings are used for quick 
connections to the power-supply and current-meter cir- 
cuits. 

It is essential in movable-bed models that a constant 
and controlled source of sand be fed into the model at the 











Fic. 2. THe PROFILOGRAPH, WHICH TRACES TO FULL SCALE THE 
PROFILE OF THE MOVABLE BED 


intake end to simulate silt movement and deposition. 
It is desirable that the sand be well distributed as it falls 
into the water, and that the feeder device should operate 
with a minimum of attention. Figure 4 shows a satis- 
factory feeder designed by the writer, which meets 
these requirements. It consists of a conical hopper 
having an auger in the center, which is driven through 
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reduction gears in such a manner as to force sand at a 
constant flow into a short length of pipe at the bottom 
of the hopper. The sand flow is throttled at the end of 
the pipe by a tapered plug. The clearance between the 
plug and the pipe-end is adjustable to obtain this throt- 
tling effect. The sand falls from the pipe-end onto a high- 
speed revolving fan-blade rotor which distributes it over 
the full width of the feeder base. A 5-in. impulse turbine 
provides a variable-speed drive for the auger and dis- 
tributing rotor. 

The laboratory water supply is furnished by a 14 by 
|2-in. low-head pump, coupled to a 40-hp motor. Nor 








Fic. 3. Conrrot PANeL For AUTOMATIC TUNING AND RBCORDING 
or Meter READINGS 
Midget Current Meter at Left 


mal operation of this unit makes available 9 cu ft per sec, 
which is discharged into the headworks forebay. A 
cross-connection to a 150-hp motor provides a flow of 15 
cu ft per sec for unusual requirements. This pump supply 
may be supplemented by the drawdown from a 4 acre-ft 
storage pond, from which water is supplied to the head- 
works forebay through a 12-in. main. The total supply 
available with this drawdown amounts to 35 cu ft per 
sec. The headworks is so arranged that the flow may be 
diverted into any one of three different flumes which 
will carry the water to the experiments. Venturi meters 
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are installed in the pipe line and the low-head discharge 
line as permanent measuring devices. 

This laboratory has been made possible by the WPA 
Construction and Professional divisions; it is operated as 
a Flood Control Research Project with a state grant 
from the state of Washington, Department of Conserya. 
tion and Development. All work is under the direction 
of the writer. The University of Washington is acting 
as sponsor. A total of $27,000 of public funds has beep 
expended on the laboratory facilities. 

The writer designed and developed the equipment 
described herein, under the supervision of Prof. Charles 
W. Harris, with Profs. Robert B. Van Horn and Richard 
G. Tyler advising. All are members of the Society. 
Acknowledgment is also made of the many helpful sug. 
gestions received from John C. Stevens, M. Am. Soc 
C.E., of Portland, Ore. To Professor Harris goes the 
credit for laying out and starting construction of the 
laboratory. The Portland and Seattle offices of the U.§ 
Corps of Engineers suggested the projects that are now 
being studied, and furnished the basic data. 


Transforming from Plane 
to Geodetic Coordinates 


By A. C. KALBFLEISCH 


U. S. GeoLocicat Survey, Wasnincron, D.C. 


"TRANSFORMATION from plane to geodetic co 

ordinates on the Lambert projection can be ac 
complished more quickly and simply with natural func 
tions than with logarithms, if a calculating machine is 
available. The accuracy of the solution depends only 
upon the precision of the natural function tables avail 
able and of the “zone tables’ for the various states 
The formulas required are 
based upon those devel- 
oped in U. S. Coast and 
Geodetic Survey Special 
Publications 53 and 193, | 1\ x 
and the initial data are \ 
identical. 

Let x and y represent 
the plane coordinates of . ‘ 
the station whose geodetic 


y oD ' 





coordinates are required. ¥ 1 wy peel 
The positions of the X < +— s +4 
and Y axes are arbitrary, ~$ 
except that the Y axis is 2 
parallel to the central 5 
meridian of the state or , 1 1° 


zone and the X axis is per- 
pendicular to it with east 
as the positive direction. 
The first step in the com- Fic 
putation is to eliminate the 
arbitrary constants originally introduced in the deter 
mination of the plane coordinates to avoid negativé 
values. For all states except Massachusetts and Con 
necticut, the constant C is 2,000,000 ft; for these states 
C is 600,000 ft. The constant yo is determined for each 
zone as the value of R at the latitude where y equals zero 


From Fig. 1, R = V(x’)? + (y’)?, where © = 
x—c, y’ = y — y. Also, sin @ = x'/R. If R and ¢ 
are known, the geodetic coordinates can be determined by 
interpolation in the proper tables. 
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an example, the geodetic coordinates will be com- 
outed for Wedell, S.C. (North Zone). For this zone, 
31,127,724.75. The rectangular coordinates for 
Wedell are x = 2,027,010.22, and y = 399,420.85. Ap- 
plying the formulas, 


x’ = x —c = 27,010.22, 
y’ a Vo — y = 30,728,303.90, 


and R = 30,728,315.77. 

\ 10-bank calculating machine is essential for the 
computation. The value of y’ is squared in the machine, 
and the result left on the dial. The keyboard is then 
cleared and the value of x’ is squared, with proper regard 
for the decimal point. The final reading on the dial 
will be the sum of the squares, or R*. The square root 
of this number can also be determined on the machine. 

From Table I, North Zone, for South Carolina, pre- 
pared by the U. S. Coast and Geodetic Survey (Special 
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Publication 193), we find by interpolation that this value 
of R corresponds to the latitude 34° 05’ 51.253”. 
To determine the longitude, the value of @ must first 
be found: 
sin 6 = x'/R = 0.00879 00099 


and, from a table of natural trigonometric functions, 
6 = 0° 03’ 01.3070". By interpolation from Table II, 
North Zone, for South Carolina, the longitude of Wedell 
is found to be 80° 54’ 38.817”. 

Care must be exercised in the computation to use the 
proper algebraic sign for x — c, since the sign indicates 
the location of the station with respect to the central 
meridian. The computation should be checked by the 
method outlined by J. L. Speert, Jun. Am. Soc. C.E., in 
a 1937 publication of the U. S. Geological Survey entitled 
‘Formulas and Tables for the Transformation of Geodetic 
to Plane Coordinates on the Lambert and Transverse 
Mercator Projections.” 





Calculation of Square Root by Successive Approximations 


By Georce H. DE tt, Assoc. M. Am. Soc. C.E. 


ASSOCIATE IN CrviL ENGINEERING, UNIVERSITY oF ILLINOIS, UrBaNa, ILL. 


Y means of successive approximations, the square 
root of a given number can be easily and quickly 
computed to five significant figures on the slide-rule and, 
on computing machines, to approximately the full ca- 
pacity of the machine. 
Let x* be the given number, and let a* be a perfect 
square in the neighborhood of x*; also let |x? — a*| = z. 
he value of x is then given by the identity, 


~ 
~ 


x a+ ae [1] 
a+x 
the positive sign being used when a* < x? (first case), and 
the negative sign, when a* > x? (second case). 
For calculating the value of x in the first case, Eq. 1 
is rewritten as follows: 


? Za + (x — a) 


while, in the second case, the desired relation is given by 


[2] 


x =a 


x=a- - ; .. [3] 
2a — (@ — x) | 
{n finding square roots by this method, a first approxi- 
mation, x, is found by omitting from the denominator 
the term in parentheses, hence Eqs. 2 and 3 become, 
respectively, 


mM=at= [2a | 


ali _ = st a ‘ ] 
Xx) a Da [3a | 
(he resulting values of x; are generally correct to four 
significant figures and hence give sufficient precision for 
ordinary engineering computations. 
_ lf additional approximations are required, they are 
found by including in the denominator the previously 
determined value of the fractional term. Thus, the 
second approximation is given by 


= 
~ 


ee [2d] 
2a + 


or Xx =a — : [30 | 


a >< 
2a 


Likewise, the third approximation is given by: 


xX3 =a-+ 


or Mi =anr- [3c] 


as] 


tk a 
2a 
Example 1. Find 1/205 to five significant figures, 
using the slide-rule. Solution: Since 196 (= 14 X 14) 
is a perfect square in the neighborhood of 205, the value 
of a in Eq. 2 will be taken as 14, whence z = 205 — 196 = 


9 
9. By Eq. 24,x = 14+ 5 = 14 + 0.322. By Eq. 


2b, the second approximation is given by x. = 14 + 
2) 
28 .322 


if required, would be x3 = 14 + 


= 14 + 0.318. The third approximation, 


{ 
- : however, it is 
28.318 


seen that the slide-rule setting for the third approxi- 
mation would not be distinguishably different than that 
used in the second approximation, and hence, from a 
practical standpoint, the convergence is completed with 
the second approximation, the required value of V 205 
to five significant figures being 14.318. 

Example 2. Find V/1,500, using a computing ma- 
chine. Solution: Since 1,521 (= 39 X 39) is a perfect 
square in the neighborhood of 1,500, the value of a@ in 


Eq. 3 will be taken as 39, whence z = 1,521 — 1,500 = 

21. From Eq. 3a,x, = 39 — 4. = 39 — 0.2692, and 
21 

from Eq. 30, x2 = 39 — 7 02609 = 39 — 0.270163. 
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Before computing the third approximation, the error in 
the second approximation may be estimated from a 
consideration of the error in the denominator of the 
fractional term. In this way, the error is found to be 


).2702 — 0.2692 


77.73 


x 0.27 = 0.000003. 





approximately 
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The third approximation, if required, is obtained from 


Eq. 3c as follows: 


21 


x3 = 39 





~ 78 — 0.27016 


39 — 0.2701666, 


at which stage the capacity of the computing machine 


was exhausted. The value of V1,500 to nine signif- 
cant figures is therefore 38.7298334. 





New Universal Straining Frame Aids Photoelastic Research 


By H. E. Wessman, M. Am. Soc. C.E. 
Cot.ece or Encineerinc, New York University, New York, N.Y. 


A PHOTOELASTIC and model-analysis laboratory 

has recently been established at New York Uni- 
versity and will be used by graduate students and 
staff members in connection with regular course work and 
research investigations. The photoelastic equipment 
employs polaroid lenses as the principal optical units. 
Both monochromatic and white-light sources are avail- 
able, so that photographs of fringe patterns may be ob- 
tained, or colored images projected on a screen for 
demonstration purposes. An electrical annealing oven 
will be used to produce stress-free models. 

The new universal straining frame will be of particu- 
lar interest to institutions desiring a simple, low-cost 
unit. Designed and built at the university, it can be 
duplicated for less than $150. Briefly, it consists of a 
frame within a frame, mounted on a base plate, so that 
both vertical and horizontal movement of the specimen 
is possible. The accompanying picture clearly shows 
the screws for controlling the motion. The loading is 























applied through a 
weighted lever arm 
with a multiply- 
ing ratio of four to 
one. The loading 
arm may beshifted 
vertically to any 
position dictated 
by the type of 
specimen by insert- 
ing the fulcrum 
pin in the hole at 
the proper level. 
Thearm is made of 
17S-T aluminum 
alloy in order to 


reduce the size of the counterweight. 


— 





MANY TYPES OF PHOTOBLASTIC MopeELs 
Can Be Testep tn Tuts Frame (See 


Fic. 1 FoR StRuctTuRAL Dertats) 


The sliding frame 


on which the specimens are mounted is made with double 
bars, and permits of many different types of loading. 
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DETAILS OF STRAINING FRAME 
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Details of the frame 
and some of the ac- 
cessories are shown in 
Fig. 1. Various small 
holders and _ supports 
may be built to facili- 
tate the testing of simple 
beams, cantilever 


beams, rigid frames, 
arches, tension speci- 
mens, compression 
specimens, foundation 


specimens on gelatin 
beds, and many other 
machine and structural 
models. 

In the photograph a 
model of a two-hinged 
rigid bent is shown un- 
der test. Loading con- 
tact is made by meais 
of a clevis unit sus- 
pended freely from the 
loading arm. Small rol- 
lers are inserted in this 
unit and bear agaist 
the specimen. The post- 
tion of the rollers may 
be changed to give 4 
variety of load points, 
such as a center concen: 
trated load or a series 0! 
loads symmetrical with 
respect tothecenterline 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Denver Makes City Survey a 
Relief Project 


fo rue Eprror: The report of the American Engineering Coun- 
cil, published in the June issue of Crvi. ENGINEERING, emphasizes 
the fact that projects are most needed in urban areas if the unem- 
ployed are to be most effectively used on the forthcoming work 
relief projects. It described numerous projects of a work relief 
nature, whose possibilities have been so thoroughly exploited in 
recent years that they do not deserve much attention in the new 
plan of activities. It continued with many thoughtful suggestions 
to engineers who are in a position to influence the selection of public 
works and work relief projects. 

However, one very useful type of project—the city survey—was 
overlooked. Such a project was financed by the Works Progress 
Administration and sponsored by the City Department of Im- 
provements and Parks of Denver, Colo. 

Over a period of 18 months, 300 relief workers were trained and 
06 maps were completed, under the technical direction of the U. S. 
Geological Survey. One smail group of WPA workers took the 
aerial pictures, developed the films, made the contact prints, took 
the ratio-check measurements, computed the tilts of the pictures 
and the angles of rectification, and made the enlarged ratio prints 
on an approximate ground scale of 200 ft to the inch. Another 
group of 88 investigated the existing control and established 62 
miles of second-order and 245 miles of third-order levels, and tied 
in more than 3,000 city benchmarks established on other than the 
national datum. They established 19 second-order triangulation 
stations, and 245 miles of second-order transit traverses were run. 
\ll existing permanent marks were tied in; 88 new permanent 
marks and 3,291 intermediate points within the city were estab- 
lished and their x and y values determined on the Colorado State 
Coordinate System. The topography was sketched on photo- 
graphic bases, and a maximum of 110 workers was required to map 
the 60 sq miles on the scale of 200 ft to the inch with a contour in- 
terval of 2 ft. An office force, averaging 41 persons, laid out the 
projections, plotted the control points, built up additional control 
with radial line intersections, compiled and inked the culture and 
the topography, and lettered the 96 (20 X 25-in.) maps. The 
work of inspection and editing employed 17, and another 26 were 
assigned to administration. 

rhe completed project proved so satisfactory to the agencies in- 
volved that similar arrangements were made for mapping 800 sq 
miles of the metropolitan area surrounding Denver on a !/ 94,000 
scale and a 10-ft contour interval. 


Max. J. Gierssner, M. Am. Soc. C.E. 
Division Engineer, in charge of 
Planimetry and Editing, 
U.S. G. S. Denver Survey 
lenver, Colo. 





Old Section Corners in Florida 


Should Be Reestablished 


‘Rk Sir: Mr. Gillespie’s splendid paper in the May issue 
Presents an excellent picture of the land survey situation in Florida 
| the surveyor’s problems as he retraces the old land lines. 
~ any of these problems are common to other states as well. 
W hi he average engineer first leaves college he has rather a 
pt for land surveying, but the more he does of it the more 
‘ he has for this branch of professional work. Here both 

ind art enter, as has been remarked in other discussions. 
‘ement that has entered into the Florida land survey 
which is intended to simplify the settlement of disputes 
| many times complicates matters for the conscientious 
is a ruling attempting to legalize as a section corner a 


| 


} 


post that has been generally accepted by surveyors for a number 
of years. This ruling is obviously invalidated by the congressional 
legislation requiring that lost or obliterated corners of the approved 
surveys be restored to their original locations whenever possible. 

As Mr. Gillespie states, one is frequently surprised at the 
amount of evidence a careful examination of the subsoil will dis- 
close to the experienced eye, but I would like to emphasize that 
this evidence is rapidly disappearing. Wooden markers and the 
stumps and roots of witness trees are nearly gone, and each ex- 
cavation at the site of a section corner tends further to destroy this 
evidence. If permanent monuments are not put in position when 
the corner’s position is relocated, the work of the next surveyor 
is made much harder. It is high time that an authoritative re- 
survey is made and the old corners reestablished. In the judgment 
of many, this should be carried along with geodetic control so that 
when one of these points is again lost, it can be quickly reestablished 
by accurate methods. 

I favor the use of the system of plane coordinates based on the 
plane rectangular coordinates of the triangulation and traverse 
stations of the U. S. Coast and Geodetic Survey. Most of us 
seem to be thinking along the same lines. 

Just now would be a most opportune time to get this important 
work done. Both skilled and unskilled labor would be needed, 
and this would therefore be a good relief project. The technical 
work should properly be the responsibility of the state and local 
government agencies, but carried on under the direction of the 
U.S. Land Office. Where the Coast and Geodetic Survey have not 
completed their triangulation system, that should be done. 

We have a precedent for this in the Florida Mapping Project 
and in Louisiana, where in a number of parishes the Coast and 
Geodetic Office has supervision over field parties furnished by the 
WPA monumenting between triangulation stations established 
by the Coast and Geodetic Survey. This was begun by the CWA 
in 1933 and continued by the ERA of Louisiana, the FERA, and 
finally the WPA. 

The legal profession, I believe, can be counted upon for help and 
cooperation in getting such a project through, if the matter is 
properly presented to them. Their interest was shown in the ap- 
pointment by the American Bar Association of a committee to 
work with the Society in the matter of legal descriptions. 


Winston E. Wueat, Assoc. M. Am. Soc. C.E. 
County Engineer, Escambia County 
Pensacola, Fla. 





Comments on Strain Measurements 


DeaR Sir: In connection with the article, ““The Equiangular 
Strain-Rosette,’’ by Raymond D. Mindlin, Jun. Am. Soc. C.E., 
in the August issue, it may be apropos to point out that the use of 
60-deg angles for the strain-gage measurements imposes a needless 
and not always practical restriction for this type of measurement. 

It is usually more satisfactory to use 45-deg gage angles for the 
determination of the principal strains. In this manner four strain 
readings may be taken at a point, the extra reading acting as a 
check and also giving an indication of the limits of accuracy of the 
measurements. This procedure is especially applicable when one 
uses the graphical method of ‘‘Land’s Circle”’ or the “dyadic circle”’ 
for the determination of the principal stresses. A thorough de- 
scription of the practical application of the graphical method of the 
“dyadic circle,’’ as applied in various tests, appears in a paper by 
Messrs. Osgood and Sturm entitled ‘‘The Determination of Stresses 
from Strains on Three Intersecting Gage Lines and Its Application 
to Actual Tests’ (Bureau of Standards, Journal of Research, Vol. 
10, January-June 1933). As stated by the authors, who used 45- 
deg rosette readings in their tests, ‘‘The use of four gage lines shows 
the limits of accuracy of measurement by the differences in the 
radii of the four dyadic circles from the various combinations of 
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strains on any three of the four lines."’ The value of the fourth 
reading as a check measurement can well be appreciated when a 
great number of readings are taken and these are liable to the usual 
sources of personal and instrumental error. When 45-deg gage 
lines are used the graphical solution becomes greatly simplified. 

For cases where strain measurements are obtained by means of 
optical extensometer principles, as in the method used for the de- 
termination of surface strains in concrete slabs, the angles at which 
the extensometers are set will depend on the available laboratory 
space and will be governed by the line of sight of the telescopic 
instruments. A prescribed angle restriction might impose unneces- 
sary difficulties for such strain measurements. 

By the substitution of 45-deg angles for the 60-deg angles used 
by Mr. Mindlin, his basic Eq. 2 becomes further simplified. Thus 
substituting @, = 0, @ = 45°, @. = 90° in the three expressions, 

€, = €, cos* 6, + €, sin? 0, + «€,, sin 4, cos 6, 
& = €, cos? #, + «, sin® ® + e,, sin ® cos 
€. = €, cos? 0, + «¢, sin? 6, + fry sin @. cos 6, 


there results: 


€, = & 
& =e 
— 
Ezy = Se a ~ & 


Also, the principal strains of Eq. 4 become 








e = "/e (eg t+ ee) + '/2 V (€, - €.)? + (Qe, — € — €,)? 
a = ! 2 (& + €.) —! 2V\@&- €.)? + (2a, — €a — «,)? 
2e, a oe 
and tan 2¢ = — : 
qe ~~ & 
New York, N.Y WALTER Gray, Jun. Am. Soc. C.E 


[Editor's Note: A typographical error appeared in the original 
article by Mr. Mindlin. In Eq. 2, line 1, 6,, should read «,,. | 





A Young Engineer Looks at the 
Code of Ethics 


To THe Eprror: From time immemorial man has instituted 
codes to govern his actions. The Society has a code of ethics—and 
there is no quarrel over the need of such a code. 

The present code contains standards governing the technical 
relationships of the members with each other and with their clients 
or employers. But is this enough? Should not any code contain 
standards of character that will govern man’s relationships in every 
phase of life? The engineer who cannot be respected for his actions 
outside the technical phases of his life reflects on the reputation of 
the entire profession. An engineer is first a man—then an engineer. 
And the kind of man he is has much to do with the kind of engineer 
he can be. The old axiom, ‘“The whole is equal to the sum of all 
its parts and is greater than any of them,” is true whether it is 
applied geometrically or to human life. 

At present there is much discussion on the subject of improving 
the status of the engineer, both economically and with respect 
to the proper recognition of his true value by the general public. 
In what better way can the engineering profession obtain its right- 
ful recognition from the general public than by comprising a mem- 
bership of such high character that it stands out from the rank and 
file of society? 

The engineer’s code of ethics should also warn of the dangers of 
being too self-centered and should stress the engineer’s social 
obligations. By social obligations I mean a keen interest in, and 
a working knowledge of, governmental affairs as well as respect 
for the rights of others and attention to other civic responsibilities. 
Too long has the engineer taken a back seat and let others who do 
not have his keen, practical, and analytical insight control the 
reins of government. Indeed, it is the sacred duty of every citizen 
to take an active and intelligent interest in the affairs of his govern- 
ment. Can the engineer ever expect to have adequate licensing 

laws unless he takes an active part in governmental affairs? Would 
there not be more efficiency in public works if the engineer were 
more interested in matters of government? The duty of the engi- 
neer to the public is paramount, and his code should definitely point 
out his social obligations. Only when the engineer takes a more 


active interest in governmental affairs can he expect an increase jn 
his public prestige—provided all of his actions are motivated hy an 
honest desire to serve faithfully. 

Thus the engineer needs a code that specifically states (1) the 
importance of fine personal character in all walks of life and (2) 
his responsibility to society. The inclusion of these statements jp 
the engineer's code will constantly remind him of his goal. 

A code of ethics can do much to instill the right ideals in the 
mind of the engineer—especially the young engineer. The young 
engineer in his trying years of training in subprofessional work 
can easily lose his way unless he has the right ideals, keeps g 
steady head, continually strives for high ethical standards, and 
takes an intelligent interest in public affairs. In this way he wil 
learn always to act in a way that will bring honor and distinction 
to both himself and the profession. 


Joun M. Hayes, Jun. Am. Soc. CR 
Engineering Draftsman, 
Tennessee Valley Authority 
Chattanooga, Tenn. 





The Library Habit 


To tHe Epiror: The article by Dr. Craver, in the July issue, 
on “The Role of the Library in Engineering Education and Re. 
search”’ is so comprehensive that it can be read with profit by every 
engineer who has access to a library. ] 

Every prospective engineer should form what may be called “‘the 
library habit.” He should do so in his college days. I will quote 
the introductory paragraph of an article that Prof. C. H. Benjamin 
wrote thirty years ago (‘‘The Library Habit,” The Purdue Engineer. 
ing Review, No. 4, 1908): ‘“‘By the library habit, I mean the cus- 
tom of going to the library when in need; of learning whereabout 
on its shelves are the books and papers which will help one in his 
particular field of study or special line of research; of going there 
whenever one has a leisure hour and skimming the latest periodical, 
jotting down now and then notes on whatever interests him, per 
haps indexing the articles which will probably be of use in the fu 
ture. Once become a habit, it will become one of the pleasures of 
life and not readily foregone.” 

Our printed engineering resources are enormous. Prof. H. Mar- 
tin Telleen made it the subject of a paper, ‘‘Printed Engineering 
Resources,’’ which appeared in Engineering Education for Novem- 
ber 1914. In this paper he stated that his purpose was “‘to sketch 
broadly some of the important accumulations of engineering books, 
pamphlets, periodicals, and other printed matter.’’ Since that 
time, twenty-four years ago, these accumulations have increased 
by leaps and bounds, especially in the case of periodicals. Dr 
Craver emphasizes the fact that periodicals are of primary impor 
tance. The engineer with the library habit will not pass them by 
unnoticed. For many years the writer has averaged one or two 
hours each week browsing among the technical periodicals in one 
or another of the larger libraries in New York City. A note is 
made of any article or statement that strikes him as likely to be 
wanted at some future time. 

The photostat is an invaluable aid in extending the services of a 
great library to those deprived of its privileges. The engineer in 
lone places, apart from his fellows, may at small cost procure copies 
of papers, articles, tables, drawings, extracts from books, and the 
like which would otherwise be difficult to obtain. 

A companion of the library habit should be the notebook habit 
An extract from an article on this subject by the writer may not be 
out of place: “Let it here be said to all keepers of notebooks 
that references or extracts liable to be wanted should be made on 
the spot. Many a weary hour has been spent in looking up ma 
terial when this was neglected. The title, author, volume and page 
number with date of publication, all given correctly, will in many 
cases be all the reference necessary if wanted for quotation later 
Little is gained by making a synopsis. Certain paragraphs may 
be wanted in full. If so, care should be taken in copying them. 
They can then at any time be quoted as the language of the book 

without further reference. This is especially important with 
notes from books or papers not easy of access.” (Engineering 4 nd 
Contracting, Vol. LX VII, p. 285, June 1928.) 


Rosins FLEMING 
New York, N.Y. 
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Stresses in Continuous Beams by 
Moment Distribution Method 


\r Str: Equations 15 and 16, presented by Odd Albert in 


hic article in the June issue, give correct results for the simple ex- 


proposed, in which the spans are all equal and the moment 


of inertia is the same in all three spans. However, this ideal case 
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moments in the opposite direction, the fixed-end moments of 
beam BC with a */;-in. deflection of support C are +12.36(10) 
ft-lb, and the fixed-end moments in beam CD are —12.36(10)' 
ft-lb. As the moment of inertia is constant for all spans, and as 
the spans are all equal, the relative stiffness, 7/L, of each beam of 
the three spans can be called unity. If the spans were not equal 
and the moments of inertia of the prismatic beams were not con- 
stant, then the actual J/Z values would have to be used for each 

span. Since the end spans are simply sup- 








Lamntcul — = Kal a ! 33 D ported or hinged, spans AB and CD are only 
7 WY eichethed ie L354 JE 44.3 Li a4 er i’ : a 
as T7B7 az sn _ three-fourths as stiff as if the spans were re- 
4 Moments 0.0 0.0 +12.36 10° +12.36 x 10°~12.36 10 -1236xi0’ strained atthe ends A and D. As the supports 
$.30 | — 1.06. > + rar =—+1236|_ A and B of span AB do not deflect, the fixed- 
+032 | +043 —— > +021 | end moments are zero. 
= +. - =\4 O.12 |_— 0.09 Considering the relative stiffness of beam 
+ + — + . . 
t 0.01 - 9.01 BC as unity, and as beams AB and CD are 


—4.95x 10? + 4.9510" ¥ 7.42% 10° 7.42 
| | 


Fic. 1. 


is very seldom encountered in actual practice. Also, the structure 
mav consist of more than three spans, and the ends may be re- 
strained—in which case the equations given are not sufficient. 

[he solution by the moment distribution method of the example 
ziven by Professor Albert for three equal spans is shown in Fig. 1. 
Anvone familiar with this method can solve the moments at the 
supports due to deflection for any number of spans, with prismatic 
beams and of different moment of inertia, in a very short time. 

From the general slope deflection equation, the fixed-end mo- 
ment of a prismatic beam when one end is deflected d in. from the 

. 6EdI ae ‘ ; 
other end is Le Using the convention of a plus sign for any 
moment tending to rotate a joint clockwise, and a minus sign for 


«10° 0.0 


hinged at A and D, respectively, then the 
relative stiffness of beams AB and CD is */,. 
This means that, if moments are balanced 
around joint B, ‘/; of the unbalanced 
moment goes to beam BC, and */; to BA. As shown in Fig. 1, the 
final moment at support B is 4.95(10)* ft-lb, and the moment at sup- 
port C is 7.42(10)* ft-lb. These results check with those given by 
Professor Albert. Using a similar process, the moments at the 
various supports of any number of spans with prismatic beams, 
where the moment of inertia is different in the various spans, can 
be solved in a very short time. 


A. W. FIscHer 
Assistant Structural Engineer, 


Construction Service, 
Veterans Administration 


Washington, D.C. 





Water Problems in Florida 


To THe Eprror: Florida is a large state, and although it pre- 
sents no wide range in topography it does have marked differences 
in surface runoff. This fact has been very satisfactorily brought 
out by Mr. Wallace in his article in the June issue, and the reason 
for such differences has been correctly interpreted—namely, the 
haracter of the underlying geologic formations in the several sec- 
tions of the state and the influence of each on surface runoff. 

lhe importance and value of stream-flow measurements and 
surface runoff data have not been generally appreciated in Florida. 
With the greater expansion of industry there will be a greater de- 
mand for information of this kind, but to be of the fullest value 
such records should cover long periods of time. The lack of data 
uch as Mr. Wallace presents has already had disastrous results on 
a number of construction projects in Florida, and the lack of ac- 
curate long-time records has often proved costly in planning 
structures. Such emergencies as arise when we deal with natural 
forces and agencies can be guarded against only by having records 
as a guide, and these records can be obtained only by painstaking 
methods covering years of “‘highs’”’ and “‘lows’’ as well as the more 
or less normal periods. 

Another fact that Mr. Wallace brings out is the close relationship 
in Florida between surface water and ground water. Study of the 
one must include consideration of the other, for in a number of 
areas they are inseparable, and if this fact is not appreciated it 
may be impossible to solve problems arising in surface-water 
studies. It is to be hoped that Mr. Wallace’s paper, emphasizing 
as it does the value of the work already done in indicating the need 
for additional work in the state, will so stimulate interest in surface- 
water studies that the work can continue on a broader scale. 

| also read with keen interest and much profit Mr. Pirnie’s paper 
on ‘Treatment of Florida’s Artesian and Surface Water Supplies,” 
in the May issue. The subject of the treatment of water for in- 
dustrial and municipal purposes is exceedingly important, and 
Mr. Pirnie’s paper indicates that our municipalities are constantly 
increasing their efforts to improve the quality of their water supply. 


Obviously, also, certain industries cannot locate within an area un- 
less suitable supplies are obtained. 

[ note that Mr. Pirnie gives a timely warning of the dangers of 
overcraft and the results that may be expected. It is certain that 
some sections of Florida will be called upon to guard against this 


dang:r most closely. An unprecedented increase in draft may re- 


sult in a situation that cannot be easily remedied. It is a good idea 
to watch closely any fluctuations in water level resulting from too 
great a demand. Otherwise, as Mr. Pirnie points out, there may 
be disastrous results. 
HERMAN GUNTER 
State Geologist 
Tallahassee, Fla. 





Free-End Column with Eccentric 
Load 


DEAR Sir: In an article on ‘Deflection of Free-End Column or 
Hanger with Eccentric Load,”’ in the May issue, Mr. St. John 
6Pb.2 


— - by assuming the elastic 
12EI — 5Pr . 


derived the expression A = 
curve as a parabola. 

The following (exact) expressions to the second power were 
derived by solving the differential equations and expanding the 
trigonometric functions by using Maclaurin’s power series of x. 

Referring to Mr. St. John’s Fig. l(a), M = Pb + PA — Py, or 

d*y P 
dx?" EI? 
Solving, Y = C, cos ax + C, sinax + b+ A. 


P P 
- — a 
EI (b + A). Leta El 


Values of C, and C, are found from end conditions, and by ex- 
Pdi? 
anding sin 1 cos to the s d ve > obtain A= ——., 
panding sin and c o the second power we obtain SEI_PR 
This corresponds to Mr. St. John’s Eq. 3. 
For the deflection of the hanger (Mr. St. John’s Fig. 10), 
M = Pb — PA + Pyor 
d*y P P  ’ 
—— — —- y = — (fh — A). Let a? = 
eae ee 


Solving, y = qe* + ae~* — (b — A). As before, values of 
C; and C, are found from end conditions, and by expanding e“ and 
: : Pdi? 
e ** to the second power we obtain A Ey. 3 This corre- 


sponds to Mr. St. John’s Eq. 4. 
Scott W. Orr, Assoc. M. Am. Soc. C.E. 
Needham, Mass. 
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Fall Meeting at Rochester, N.Y., to Offer Varied Attractions 


— 


Six Technical Divisions Schedule Timely Papers; Interesting Social Events and Inspection Trips 


PLANS FOR the Fall Meeting of the Society, which opens at 
Rochester, N.Y., on October 12, were given brief mention in the 
August number of Crvi. ENGINEERING. Program arrangements 
are now nearing completion, so that it becomes possible to announce 
the subject matter of the entire meeting, as well as the plans for the 
social events, ladies’ entertainment, and inspection trips 

On Wednesday, October 12, there will be sessions morning and 
afternoon, with a dinner and dance in the evening. On Thursday 
and Friday, technical sessions will be held in the forenoons, with 
excursions and inspections in the afternoons. The following is a 
summary of the technical features 


WEDNESDAY, October 12, 1938—Morning 
After the customary addresses of welcome and response by the 
President of the Society, the Structural Division has arranged for a 


paper on 
Advances in Structural Analysis Over Three Centuries—In 
Commemoration of the 300th Anniversary of the Beginning of 


Modern Structural Theory”’ 
WEDNESDAY, October 12, 1938—Afternoon 
STRUCTURAL DIVISION 
History of the Thousand Islands Bridge Project’ 
Design and Construction Features of the Thousands Islands 
Bridge Pr éecl 
Structural Features of the New York Central Grade Separation 
Projectin Syracuse 
WATERWAYS DIVISION 
Flood Control Studies and Works for New York State Rivers 
Hydraulic Model Tests for the Southern New York Flood Con 
trol Pr ect 
Genesee River Flood Control and Related Problems’ 
Results of the Operation of the Sacandaga Reservoir in Regulat 


ing the Huds , River 
THURSDAY, October 13, 1938—Morning 
POWER DIVISION 


Symposium on Power Plant Design and Efficiency 


Trend in Power House Space Limits and Equipment Costs in 





Tue New VeTerans’ MemMorIAc BRIDGE, SPANNING THE GENESE! 
River Gorce at Rocuester, N.Y 


Relation to Head, Size of Units, and Total Kilowatt Insialla- 
tion” 
“Turbines, Power House Models, and Prototype Tests’ 
“Initial Investigations and Economical Planning of Hydro- 
electric Plants” 


SOIL MECHANICS AND FOUNDATIONS DIVISION 


Opening Address 

“The Practical Application of Soil Mechanics in Substructure 
Problems” 

“Settlement Studies of Structures” 


SANITARY ENGINEERING DIVISION 
“Progress in the Control of Water Pollution in New York 
State”’ 
‘New Intercepting Sewer and Disposal Plant at Syracuse, 
a. 
“Buffalo's New Sewage Disposal Plant” 


FRIDAY, October 14, 1938—Morning 
POWER DIVISION 
Continuation of Symposium on Power Plant Design and Efficiency 
Progress and Economical Principle of Design of Turbine 
Intakes, Penstocks, Valves, Scroll Cases, Elbows and Dra 
Tubes 
“Preliminary Selection of Hydraulic Turbines and Power 
House Dimensions”’ 


SOIL MECHANICS AND FOUNDATIONS DIVISION 


“Soul Studies at the Muskingum Conservancy District, Theor 
and Observation” 

“Application of Soil Mechanics and Foundation Engineerin; 
on the Fort Peck Dam’”’ 


CITY PLANNING DIVISION 
Symposium on Urban Traffic Control 


Introductory Paper—Engineering Aspects 
“Traffic Control Problem as Related to Buffaio” 
“Trafic Control Problem as It Relates to Rochester and Vicinily 





For INFORMAL CONFERENCES, THE GoLtr CouRSE AT GENES! 
VALLEY PARK, ROCHESTER, OFFERS INTERESTING Poss!! 
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SocraL FEATURES 


rspersed with the technical sessions will be a number of 
vents for members and their ladies, and special entertain- 
for the ladies. A summary of the social features already in 
ition follows: 


EDNESDA Y, October 12, 1938—Morning and Afternoon 


dies’ Get-Acquainted Luncheon followed by motor tour of 
Rochester residential district, parks, and lake shore 
Yisit to Memorial Art Gallery 
Evening 
Dinner and Dance at Hotel Seneca 


THURSDAY, October 13, 1938 


Motor Trip for Ladies to Niagara Falls and Old Fort Niagara, 

with Luncheon at Fort Niagara Officers’ Club 
Evening 

Musical Program for Members, Ladies, and Guests at East- 
man Theater, Followed by an Address on Color Photog- 
raphy 

FRIDAY, October 14, 1938 

Ladies’ Luncheon, Followed by Tour of Kodak Park of the 
Eastman Kodak Company 

im account of the variety of industries situated in Rochester 


that are not found in other cities, the Fall Meeting will offer a 
mber of inspection trips of unusual interest. To date, the 


following excursions have been planned: 


EXCURSIONS 
THURSDAY, October 13, 1938—Afternoon 
frip Through Plant of Eastman Kodak Company, with 
Luncheon in Company Restaurant 
FRIDAY, October 14, 1938—Afternoon 


lrip to Plant of Bausch and Lomb Optical Company and 
laylor Instrument Company 
Arrangements will also be made for sanitary engineers to 
visit projects of interest in the vicinity. 
[hese excursions are worthy of mention in some detail. The 
Eastman works are virtually a city within a city, comprising 


90 buildings in the 400-acre Kodak Park. More than 3,500 differ 
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ent products—including film, paper, plates, and chemicals—are 
produced there. The visitors will have an opportunity to inspect 
modern laboratories for production testing, the largest intercon- 
nected refrigeration plant in the world, the machine shop and 
heat-treating department, and many other interesting features 
in addition to the manufacturing departments themselves. 

At Bausch and Lomb, there will be an opportunity to see the 
assembly and inspection of microscopes, refractometers, photo 





MepMOoRIAL ART GALLERY, WHERE THE LADIES WILL Bk& ENTER 
TAINED ON THE OPENING DAY OF THE FALL MEETING 


micrographic and X-ray apparatus, and many other special optical 
instruments. The visitors will also be taken through the shops to 
see the numerous operations performed by automatic machines, 
turret lathes, and diamond turning processes; the manufacture of 
lenses; and the making and assembling of eyeglass frames. 

At the Taylor Instrument Company some 8,000 different instru 
ments for measuring or controlling temperature, pressure, and other 
elements are manufactured. The production of precision glass 
thermometers for laboratory use, and the elaborate equipment 
for tooling and gaging should attract special attention on this 
trip. Another highlight will be a visit to the demonstration 
room, where instruments in operation display the latest refinements 
in design and operating principles. 

For the Fall Meeting, the program as a whole is being arranged 
under the direction of Carey H. Brown, chairman of the Local 
Committee. The ladies’ entertainment is being arranged by a 
committee headed by Mrs. Carey H. Brown, and the technical pro 
gram has been arranged under the direction of Carl C. Cooman, 
chairman of the Technical Program Committee. Complete details 
on the entire program and the personnel of the local committees will 
be carried in the October issue of Crvi. ENGINBBRING 





Amendment to By-Laws—‘‘Article IV. 
Committees 


FOLLOWING notice given at the April meeting of the Board of 
Direction, in Jacksonville, and in accordance with constitutional 
requirements, action was taken on amending Article IV of the By 
Laws, which relates to committees, this action being effected by 
the Board on July 18, 1938, at Salt Lake City, Utah. In effect the 
amendment abolishes the Committee on Professional Activities 
and provides that the technical department report to the Board 
through the Committee on Technical Procedure. Article IV will 
then read as follows: 

|. The Board of Direction shall meet within twenty days 
after the Annual Meeting of the Society, and shall then appoint 
from its own membership the following Standing Committees: 

\n Executive Committee, as provided in the Constitution, 

Article VI, Section 3 

\ Committee on Honorary Membership. 

\ Committee on Districts and Zones. 

\ Committee on Professional Conduct. 

\ Committee on Publications. 

\ Committee on Membership Qualifications 
Board may appoint other Committees from time to time 
own membership or otherwise and such Committees shall 
ed into three Departments—Administrative, Professional, 
nical, the Technical Department reporting to the Board 
the Committee on Technical Procedure.’ 
s 2 to 7 remain as before. 


’ 


Omit Section 8, as previously given, and renumber succeeding 
Sections to correspond. Section 8 will then be amended to read: 

“8. The Administrative Department shall be composed of several 
units. In general each unit or committee will consist of one Board 
member appointed for one year and of four non-Board members 
appointed at the outset for terms of one, two, three, and four years, 
respectively, and thereafter for four-year terms. Each committee 
shall have a Chairman and a Vice-Chairman appointed by the 
Board. Each committee shall act as advisory to the Board, and 
as the administrative agent of the Board with respect to approved 
plans.”’ 

Section 9 (formerly Section 10) as revised will read as follows: 

“9. The Professional Department shall be composed of several 
units. In general each unit or committee will consist of one Board 
member appointed for one year and of four non-Board members 
appointed at the outset for terms of one, two, three, and four years, 
respectively, and thereafter for four-year terms. Each Committee 
shall have a Chairman, and a Vice-Chairman appointed by the 
Board. Each committee shall act as advisory to the Board, and as 
the administrative agent of the Board with respect to approved 
plans.”’ 

Beginning with its second paragraph, the present Section 10 will 
remain as an integral part of the revised Section 9. Similarly, the 
present Sections 11 and 12 will remain except that they will be re 
numbered, respectively, as Sections 10 and 11. 

Note: The adoption of this amendment opens the way to the adop 


tion also of an anticipated amendment establishing the newly author 
ized Committee on Professional Objectives. Epiror. 
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New Committee on Professional Objectives 
As Covered by Report of Special Committee on Proposed hy a gg Division, to the Board of 


Direction at Its Salt Lake City « 


July 17, 1938 
To the Board of Direction 
Gentlemen: 

The consideration of the formation of a Professional Activities 
Division of the Society was formally initiated when a petition was 
submitted to the Board at its January 1937 meeting, requesting the 
Board to create such a Division looking towards the Society con- 
cerning itself ‘‘with subjects incident to the professional practice 
of engineering, with the objectives of maintaining and developing 
high standards of practice and ethics, promoting understanding 
among engineers and between the profession and the public and 
increasing the usefulness of the profession to the Society.” 

Some of the more important and specific purposes of the proposed 
Division were stated to be: 

1. To supplement and strengthen the work of the Board of 
Direction of the Society in “the professional improvement of its 
members,’ as stated in the constitution to be an ‘‘object’’ of the 
Society. 

2. Toamplify Local Section activity and to facilitate the work- 
ing together of a large number of members who are interested in 
the affairs and development of both salaried and employer engi- 
neers. 

3. To provide an agency through which our members may ex- 
press themselves more freely and effectively on professional mat- 
ters, as for example, through the organization of forums for the dis- 
cussion of professional matters at the quarterly meetings of the 
Society 

4. To consider legislation affecting the status of the engineer 
and also those national and public developments and trends af- 
fecting the status of the engineer. 

5. To consider the humanities of the engineering profession. 

The Board of Direction referred this petition to the Committee 
on Aims and Activities with instructions that that committee 
thoroughly study the subject and report back to the Board. The 
Aims and Activities Committee met twice for the purpose of con- 
sidering and discussing this matter and at the July 1937 meeting 
of the Board submitted its report. This report was quite exhaus- 
tive and showed a thorough study of the subject by the committee 
and closed with the definite recommendation that ‘‘The formation 
of a Professional Activities Division be approved."" This report 
included the statement that all of the ‘objectives of the proposed 
Division, except the implied invitation to open discussion, have 
been recognized for many years."’ This report also included the 
statement, ‘‘It must be recognized that intelligent discontent is the 
driving force behind every useful advance in every line of endeavor 
and it may be that a Professional Activities Division, under strong 
leadership, can provide an outlet for constructive criticism which 
may serve a good purpose without jeopardizing the paramount 
technical objectives of the Society. There can be little doubt that 
if the proposal of a Professional Activities Division were put to a 
vote of the general membership, it would be 


eeling 


Division upon each of the separate committees. The replies from 
committee chairmen varied from enthusiastic endorsement 
through to definite opposition. The primary thought appeared to 
be that the existing satisfactory committee activities of the So- 
ciety should not be impaired or complicated by any new activity 
of the Society. It soon became evident that an extensive 
survey and considerable study by this committee, together with an 
open discussion of the matter by the Board of Direction, was highly 
desirable to formulate a constructive report and recommendations. 

At the Jacksonville Meeting, the informal report of this commit. 
tee pointed out the advantages and disadvantages, strength and 
weaknesses of a Division setup as against a committee setup and 
made it clear that at that time the committee was not prepared 
to recommend the formation of either a Society committee or a 
Division, but that the Society should be provided with a definite 
instrument or agency which would permit the attainment of the 
objectives of the proposed Division in the most appropriate manner. 
It was recognized that many of the professional and economic 
problems of the Society membership can be dealt with far more ef. 
fectively and appropriately through the Local Sections than 
through any general agency of the parent Society, and this phase 
was brought out and emphasized by several of the discussions of 
Board members. 

It is of salient interest that as a result of the discussion at Jack- 
sonville, some of the Local Section representatives declared their 
intention to thoroughly review the subject with their Local Sec. 
tions upon their return home. A thorough consideration of the 
subject by the officers and members of the Tennessee Valley Sec. 
tion resulted in a letter to your committee through H. L. Fruend, 
president, which included the surprising but definite statement 
that in the opinion of that Section a committee setup offered cer- 
tain definite advantages over a Division setup and which stated 
the principle that major problems affecting the economic status of 
the engineer should be most effectively handled through the Local 
Sections rather than through a Division of the parent Society 
Mr. Fruend further states: ‘‘The problem is too complex and too 
imminent to be dealt with in an abstract manner and the only way 
it can be effectively solved will be to attack concrete problems and 
exigencies one by one as they are brought to the attention of some 
group or agency of the Society. There is a strong demand for a 
mutual interchange of ideas, methods, and results between all the 
Local Sections and the parent society. There is also a strong de- 
mand for much closer contact and the assurance that back of them, 
in any action that may be taken, stands the national society to 
which they belong. While such matters might be handled by a 
Division, I believe the action would be too slow and involved to be 
of much value in keeping up with current problems. In human 
relations, every decision we reach is almost always a compromise 
of conflicting opinions. We seldom make a fair and impartial de- 
cision, but almost always suggest a compromise. I visualize this 
as a job in pioneering, in which we must feel our way as we go.” 

Since the Jacksonville Meeting, this com- 





approved by a large majority, the greater 
part of which vote would be based on a de- 
sire to improve economic conditions. 


The Board at its July 1937 meeting New Committee on 


appointed a committee of its own members sional Objectives 
to further survey the matter and to report 
its definite recommendations. The first 
action of this committee was to address a 
letter to the chairman of each of the com- 
mittees of both the professional and ad- 
ministrative departments of the Society. 
This letter outlined the history and back- 
ground of the movement, attached copies 
of the original petition, the report of the 
Aims and Activities Committee and related 
correspondence, and requested considered 
opinions as to the desirability and merits of 
the proposal and that particular attention 
be directed to the effect of the proposed 


First Ballot 


Sections 


By-Laws 
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mittee has given careful consideration to 
the minutes of the discussion of this mat- 


ter by the Board and to much correspon- 
Profes- dence received on the subject, from all of 
p. 620 which we recommend as follows: 


1. That the Board adopt the amendment 
— to the By-Laws, notice of which was given 
p. O20 at the April Meeting in Jacksonville and 
which has since been circularized to the en- 
*.p. 622 tire membership of the Board, to wit, that 
the Professional Activities Committee be 
abolished and that the By-Laws be amended 
as set forth in the notice to the Board. 

2. That a permanent committee of the 
p. 619 | Society be established to be known as the 
Committee on Professional Objectives and 
to consist of seven members of the Society, 
which members shall be selected with due 
regard to geographical location, interest ™ 
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yposed activities, standing in the profession, and qualities 


af dership and willingness to assume leadership in dealing 


pioneer problems in the Society; three of whom shall be 
ers of the Board of Direction. 
Chat the functions and objectives of this committee shall be: 


fo supplement and strengthen the work of the Board of 
jrection and the professional committees of the Society in the 

sional improvement of its members. 

lo concern itself actively with subjects incident to the pro- 
fessional practice of engineering with the objectives of developing 

aintaining high standards of practice and ethics, promoting 
ierstanding among engineers and between the profession and the 

_and increasing the usefulness of the profession to society. 

lo endeavor to facilitate the working together of those mem- 
ers of the Society who are particularly interested in the affairs and 
development of both salaried and employer engineers; providing an 
agency through which these members may express themselves more 
freely and effectively on professional matters. 

lo give general consideration to national and state legisla- 
tion affecting the engineer and to give general consideration to the 
development of both the individual engineer and the development 
of the group, and the responsibility of the engineer to society. 

e) To give particular consideration to the economic and social 
status of the engineer and to national and social trends affecting 
the same; together with consideration of all of the humanities of 
the engineering profession. 

To encourage and demand a wider employment of engineers 
in engineering, technical works, and in the management and direc- 
tion of engineering and technical works, so as constantly to increase 
a public demand for engineers in all types of engineering work and 
for technical responsibility by the engineer in management, ad- 
ministration, planning, and public works. 


{. That the duties and responsibilities of this committee shall 


To be responsible to and to report directly to the Board of 
Direction at least once each year upon its activities and its recom- 
mendations to the Board relative to the professional objectives 
ind activities of the Society. 

) To serve as a contact agency for the Society between all 
Local Sections of the Society, facilitating the exchange of ideas 
relative to the handling among the Sections of specific and general 
problems relating to the functions and objectives of this committee. 

c) To arrange and supervise discussions or forums for the mem- 
bership at the quarterly meetings of the Society, selecting suitable 
subjects and securing appropriate speakers for such forums. 

d) To sponsor the publication in appropriate manner of such 
articles and information as may relate to the general purposes of 
the committee 

e) To take such other actions as are consistent with the pur- 
poses and authority of the committee. 


5. The Field Secretary of the Society shall be assigned to this 
work in cooperation with, and assistance to, this committee and to 
the Local Sections in their professional relations activities. 

6. That the activities of the Committee on Professional Objec- 
tives shall be arranged to strengthen and amplify the activities of 
the existing committees of the Society, and not to weaken or hamper 
such existing committees in any respect. 

That the By-Laws be properly amended to effectuate these 
recommendations, 

It is recommended that the new committee be provided with the 
full support of the Society in the encouragement of its work, both 
financial and otherwise, and that after three years the committee 
report to the Board as to its activities and accomplishments and 
its conclusions and recommendations as to whether its work can 
best be continued and expanded by a permanent continuation of 
this committee or by the then formation of a Division. 

‘. That Director Enoch R. Needles be hereby appointed chair- 
man of the Committee on Professional Objectives and that the 
President be authorized to appoint the other members of the com- 
mittee at the earliest practicable date. 

’. That this present committee be discharged. 


Respectfully submitted, 
E. P. ARNESON Tuos. E. STANTON, JR. 
W.W. DeBerRaRD CARLTON S. PROCTOR, 
E. R. NEEDLES Chairman 
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Schedule of Fees for Structural and 
Foundation Engineering on Govern- 
ment Housing Projects Approved 


By action of the Board of Direction at its Salt Lake City meeting 
on July 18, 1938, an approved schedule of fees on government 
housing projects has come into being, as affecting the charges of 
engineers. The work of the structural engineer and the foundation 
engineer in connection with the Federal Housing Administration 
of the U. S. Housing Authority is covered in the newly adopted 
schedule. 

The present outcome results from action by the Board on April 
18, when it adopted a resolution authorizing appointment of a com 
mittee to cooperate with the American Institute of Architects, 
American Engineering Council, and others in the consideration of 
employment of engineers and architects on public works. Con 
ference was held with representatives of the Institute of Architects, 
the American Society of Mechanical Engineers, the American Soci 
ety of Heating and Ventilating Engineers, and American Engineer 
ing Council. The objective was to determine the proper fees to 
be recommended to the federal department. The resulting sched- 
ule, approved by letter-ballot of the Executive Committee, and 
now by the Board of Direction, is as follows: 


FEES FOR STRUCTURAL ENGINEERING AND FOUNDATION ENGINEER- 
ING ON HOUSING PROJECTS BY THE FEDERAL HOUSING ADMINISTRA- 
TION AND THE U.S. Housinc AUTHORITY 


Cost or ARCHITECTURAL STRUCTURAL FOUNDATION 
Work ENGINEERING ENGINEERING 
Per Cent Dollars Per Cent Per Cent 
$s 50,000 6 7.5 
100,000 5 5,000 5 6 
200,000 5 10,000 4 5.5 
300,000 5 15,000 3.5 5 
400,000 5 20,000 3.25 4.5 
500,000 5 25,000 3 4 
1,000,000 4.8 48,000 2.5 3.5 
2,000,000 4.4 88,000 2 3 
3,000,000 3.9 117,000 1.75 2.75 
4,000,000 3.5 140,000 1.75 2.75 
5,000,000 3.2 160,000 
6,000,000 3 180,000 
7,000,000 2.8 196,000 
8,000,000 2.65 212,000 
9,000,000 2.35 229,500 
10,000,000 2.5 250,000 


It will be noted that the corresponding architectural fees are 
given for comparison. In each case the percentage is to be applied 
to the cost of the work on which the service is rendered. In regard 
to special structural and foundation engineers’ fees where there is 
duplication of units, the percentage may be charged against the 
cost of each different unit plus an additional charge for each ‘‘re- 
peat”’ of each unit, rather than applying the percentage to the total 
cost of the work involved. Also, where such engineering services 
are required, some element of the architect's work may in some 
cases be eliminated and the extra charge may reasonably be less, in 
such cases, than the actual amount of the special engineers’ fees. 
For these reasons the actual amount of the fee in each case has not 
been developed. 

The Society has been represented in these studies by the follow- 
ing members: Frank A. Marston, Enoch R. Needles, and Carlton 
S. Proctor. The personal negotiations were delegated to Mr. Proc 
tor. 





‘‘Headlines”’ 


HEADLINES, a four-page bulletin to be sent monthly to all presi 
dents, secretaries, and publicity chairmen of Local Sections, made 
its appearance among the Society's publications in July. 

“Headlines” is a part of the intensified publicity program being 
carried on by the Committee on Public Information. Its purpose 
will be to stimulate publicity activity in Local Sections by acting 
as a forum in which the progress made by publicity chairmen and 
committees may be recorded and compared from month to month. 
Special attention will be given to exceptionally good examples of 
publicity. Suggestions as to how good publicity can be obtained 
will be discussed. Through ‘‘Headlines’’ new ideas about publicity 
which are being used with success in one Section will be passed on 
to all the Sections. 
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Western Local Sections Discuss Professional Activities 


Classifying Engineering Positions, Improving Economic Status of Young Engineers, Encourag 


ing Membershi» in 


Society, Lod Publicity, and Efficient Administration of Local Sections on Agenda of Salt Lake City Conference 


IN AN all-day conference at Salt Lake City on July 19, 1938, and 
just preceding the opening session of the Annual Convention of the 
Society, representatives of each of the Local Sections in the 11 
western states met together to discuss many phases of the pro- 
fessional activities of the Society. The emphasis of the formal 
papers presented and the ensuing discussion of them was on the 
manner and extent of participation in 
these activities by the Local Sections 


California, nor is there any serious attempt at present to force i: on 
us.” 

Discussing the situation in the state of Arizona, Clyde Myers, 
President of the Arizona Section, stated that, Arizona being a state 
of small engineering organizations, they do not follow closely the 
classifications set up in the report of the Committee on Salaries. 

“However,” Professor Myers stated, 
“the positions in the Highway Depart- 





themselves. 

Each of the 13 Sections—Arizona, 
Colorado, Los Angeles, New Mexico, 
Oregon, Sacramento, San Diego, San 
Francisco, Seattle, Spokane, Tacoma, 
Utah, Wyoming—sent official repre 
sentatives; most of them had one or 
more unofficial representatives; and a 
number of Sections outside the western 
states were represented unofficially. 
The conference was also addressed by 
President Riggs and other members of 
the Board of Direction, and every 
Section added its contribution to the 
many subjects that were under con- 
sideration. 

Under the leadership of E. B. Black, 





In this article are presented the high- 
lights of the Conference of Western 
Local Sections held at Salt Lake City 
on July 19. Elsewhere in the Society | ment has grown gradually since 1916 
Affairs section will be found abstracts 
of two addresses on topics of special | potent mise. Mie: Sane ene 
interest—‘“‘ Administering a Local Sec- ae ase 
tion” and “Local Section Publicity.” 

A fuller report of the conference will 
be prepared in mimeograph form for dis- 
tribution to those who attended and to 
Local Sections throughout the country. 


— = i} ment are not under civil service and 
no examinations are given to fill posi- 
tions. Positions are filled by the State 
Engineer from the best qualified men 
available in the state. The depart. 


and all responsible positions are filled 
at present by well-qualified and com- 


of rating engineers is in use. Some of 
the departments make a decided effort 
| to promote worthy men and look after 
their welfare, while other departments 
do not. It is a well-established policy 
of the department to employ registered 
professional engineers in all positions 
| from and above that of resident 








chairman of the Society’s Committee 
on Local Sections, the conference got 
under way following a most cordial and hearty welcome to Salt 
Lake by Richard A. Hart, president of the Utah Section. 


RATING ENGINEERING DEPARTMENTS AND OFFICES 


The first subject, concerning the rating of engineering depart- 
ments and offices in cities, counties, and states with respect to 
salaries paid and professional qualifications required, was intro- 
duced by Mark S. Edson, secretary of the Sacramento Section. 
“This Section,” he said, ‘“‘has been one of the leaders in the salary 
survey for engineers.’’ Mr. Edson compared the ten grades set up 
in the report of the Committee on Salaries submitted to the Board 
of Direction of the Society on March 31, 1937, with positions of like 
responsibility in California. 

“While a comparison of engineering classifications of the state, 
Los Angeles County, the Metropolitan Water District of Southern 
California, the City of Los Angeles (Water and Power), the cities 
of San Francisco, Oakland, and Sacramento, and one public utility 
reveals differences in some grades, as might be expected due to 
geographical location, climate, and economic conditions, in general 
there is a surprisingly marked uniformity between the different 
classifications. A study of these leads to the conclusion that en- 
gineering is on a firm basis in all governmental organizations in 
California, and where apparent differences occur they are probably 
brought about more as a result of other factors not directly related 
thereto. 

“Factors not immediately apparent are, however, working to- 
ward the ultimate benefit of the economic status of the engineer in 
California. In 1929 California adopted a Civil Engineers’ Regis- 
tration Law under which any person who practices or offers to prac- 
tice civil engineering in any of its branches must be registered. 
The Board of Registration for Civil Engineers holds that all posi- 
tions in state service above the grade of Assistant Engineer come 
within the terms and scope of the Act. In a recent examination 
given by the Division of Personnel, registration as a civil engineer 
was one of the prerequisites to the examination for the grade of 
Senior Engineer. Application of the registration law is being made 
as fast and as far as economically practicable, having in mind that 
one cannot be legislated out of a livelihood. 

“One of the largest engineering organizations of the state service 
is encouraging its men to qualify and apply for membership in the 
Society and a large percentage of its employees are now members. 
All these factors are ultimately bound to work toward a greater 
degree of standardization of engineering classifications and an im- 
provement in the economic status of the engineer. 

“Thus far, unionism has not invaded the ranks of engineers in 


engineer.” 

Speaking of the engineering depart- 
ment of the city of Phoenix, which has a population of about 50,000 
within the city limits and another 50,000 in the immediately sur- 
rounding territory, he said that the department includes about 500 
employees. All city employees of Phoenix are now being rated by 
the Civil Service Board according to the Probst system, devised by 
J. B. Probst, secretary of the St. Paul Civil Service Board. A new 
classification, that of Student Aid, has been provided which offers 
employment to engineering students at $100 per month provided 
they are registered in some engineering school. 

Carl E. Painter, Assoc. M. Am. Soc. C.E., a member of the 
Utah Section, presented a carefully prepared paper relating to the 
classification or rating of any group of engineers. He stated that 
classification and rating of engineering departments should be the 
basis of all welfare work of the profession. A comprehensive classi- 
fication is such a mammoth and costly undertaking that a govern- 
mental agency, such as the Bureau of Labor Statistics, should be 
encouraged to undertake it aided by the engineering societies. He 
said, ‘‘That classification would immediately and accurately dif- 
ferentiate engineering in its lower branches from the technical 
trades. Once that distinction is official, all real engineering work 
could be restricted to trained engineers. In the present state of 
affairs, there is no clear-cut line of demarcation between technical 
trades and the elementary processes in which young engineering 
graduates begin their careers. Plumbers encroach on the legiti- 
mate fields of engineers in air conditioning and ventilation; operat- 
ing engineers and professional engineers occupy overlapping do 
mains.”’ 

According to Mr. Painter, such a classification should be designed 
to accomplish the following essentials: (1) take care of the im- 
mediate emergency growing out of the engineers’ inclusion in the 
Wagner Act, substituting an authoritative schedule of pay for 
negotiation otherwise likely to be conducted by labor unions, 
(2) ensure more adequate pay for all engineers by establishing fair 
standards, and by bringing about a fairer relation between supply 
and demand, excluding the untrained from initial practice and 
gradual induction of the trained into the profession; (3) form the 
basis for strong and effective, uniform registration laws; (4) serve 
as the basis for a natural clearing house for engineering employ- 
ment; and (5) become the basis for a campaign of public education 
in the real nature of engineering, distinguishing engineering in th 
public mind from technical trades. 


IMPROVING Economic STATUS OF YOUNG ENGINEERS 


Speaking on the subject, “‘What Can the Society and Its Local 
Sections Do Toward Improving the Economic Status of Young 
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Eng vcers,”” Fred H. Rhodes, Jr., secretary of the Seattle Section, 
tim: lated a discussion by stating that employer-engineers are in 
part responsible for the existing low status of their employees. 
He .uggested the further standardization of consulting fees to 
elim nate some of the fee-cutting competition among consulting 
engineers; the education of the older engineers themselves away 
from the traditions of compensations for services as they existed 
thirty to forty years ago; and that industry voluntarily raise en- 
ginecring compensation so as to eliminate the demand for union 
activity to accomplish the same purpose. He suggested further 
the stiffening of the requirements of engineering education and 
extending the length of the required course. These steps would 
decrease the number of graduates, at the same time improving their 
uality. 

: While the great railroads and utilities of the West were built in 
the early days by engineers many of whom were without the bene- 
fit of technical education, it should be made more and more dif- 
ficult for the non-teehnical engineer to enter the profession and 
rise in it, declared John W. Howard, past-president of the Spokane 
Section. He looked forward to the time when graduation would be 
a prerequisite to practice. 

Encouragement should be given by employers to graduates from 
engineering courses, for the investment in time and money they 
have made in obtaining their education, added Wayland Capwell, 
secretary of the San Diego Section. The officers of the San Diego 
Section stated that the recognition by the Society of the existence 
of an economic problem faced by the younger members of the pro- 
fession is an important step, but only the first one. The next 
step is that the Society act as a clearing house of ideas and develop 
advice and guidance for the use of the Sections in accordance with 
conditions existing in their own areas. 

A believer in the law of supply and demand, Prof. J. H. Dorroh, 
University of New Mexico, felt that too many engineers are being 
graduated from colleges; that a five-year course is not the answer; 
but that there should be a higher percentage of fatalities during 
the low-year course. He stated the four-year curricula should be 
overhauled further, and improved to turn out a better-equipped 
graduate. 

Thought is being given by educators in this country, according 
to R. L. Downing, president of the Colorado Section, to granting a 
certificate of ability to perform subprofessional work at the end of 
two years of technical training in some field of engineering, and to 
grant a degree at the end of an additional two or three years. 


ACTIVITIES OF JUNIOR FoRUMS 


In Portland within the past two years a group of young civil, 
electrical, mining, mechanical, and other types of engineers or- 
ganized a junior engineering group, related C. A. Mockmore, 
president of the Oregon Section. ‘‘The Oregon Section today rec- 
ognizes that the Juniors of the Society must be given an oppor- 
tunity to feel that they are really members of the profession and as 
such we have asked one of the Juniors of the Section to be assistant 
to our secretary. When we have our Board of Direction meeting, 
he sits with us. We encourage the young men to take part in the 
presentation of technical papers and discussions.” 

Some 200 Juniors belong to the Los Angeles Section. About 
eight years ago they organized probably the first Junior Forum of 
the Society. A.M. Rawn, president of this Section said, ‘‘There 
is an unwritten law in the group which states that the corporate 
members may go to those meetings but they are to be seen and not 
heard unless called upon to speak. It is the Juniors’ meeting, defi- 
nitely; itis their organization, definitely; and the Junior Forum 
is bringing into our particular group down there many new re- 
cruits, They meet at a time and place designated by themselves 
under a constitution which they have written themselves and under 
which they elect their own officers and set their own programs and 
*ntertainment at the time and place they desire to meet. They 
are Wi lcome at our regular meetings and we never fail to introduce 
‘he speaker at the recent Junior Forum meeting and permit him or 

Junior who is the secretary to briefly outline the topic which 

was under consideration.” 
secretary of the San Francisco Section, T. J. Corwin, Jr., 
ined a similar organization of the Juniors of that Section and 
recent studies of their own salaries. Secretary Edson of the 
‘nento Section explained that the Section grants prizes of one 
dues to an outstanding student in each of three nearby 
‘ Chapters; that the Section encourages the Juniors to put 
July and August programs at the Section’s weekly lunch- 
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eons; that the Section has a committee which works with the 
Juniors. 

In summing up this part of the program, Chairman Black ex- 
pressed his conviction that keeping the personnel advancing in an 
engineering organization where they stay year after year is a very 
important matter. ‘Sometimes,’ he declared, ‘‘we lose our sense 
of responsibility to these younger fellows toward improving their 
economic situation.” 


ENCOURAGING MEMBERSHIP APPROPRIATELY 


In a thoughtfully prepared talk, President Rawn of the Los 
Angeles Section expressed his convictions that appropriate steps 
should be taken to encourage applications for membership in the 
Society by qualified engineers. ‘“‘We all have about the same 
ideas of what this Society should represent in engineering talent; 
what it should do to improve the professional status of the young 
engineer; what it should do to encourage membership and who 
should be included,” he said. He believes that first efforts should 
be directed to Student Chapter members and other graduating 
civil engineers; next, to certain engineers without university train- 
ing who are otherwise qualified and express a strong desire to be- 
come Juniors; next to the group of practicing engineers of moderate 
professional attainments whose experience may qualify them as 
Associate Members; and finally, to those engineers of great pro- 
fessional ability and reputation who are not already members. 
An analysis of the registered civil engineers in California who re- 
side in District 11 indicated to him that most of the eligible en- 
gineers are already members of the Society, and that this group 
therefore represents a “pretty small target at which to shoot.” 

From this he concludes, “The best efforts should be directed 
toward garnering into the Society’s ranks every civil engineering 
graduate in the United States who intends to practice the profes- 
sion which he learned in school, as soon as possible after graduation, 
and then making Society affairs so attractive for him that he will 
remain an active Society member. I believe that we as corporate 
members should look far into the future, to a time when the 
American Society of Civil Engineers will have on its membership 
rolls the names of every responsible graduate civil engineer in the 
United States. ; 

“It is not difficult to imagine the potential force inherent in such 
a group. It presents a theme which might be enlarged to show a 
day in the not too distant future when the Society could set the 
professional standards for practicing engineers throughout the 
country, when no important engineering post could be occupied by 
a non-member—when in fact Society membership would be a pre- 
requisite to professional recognition. From the time he enters a 
university, the young engineer should be taught the strength of a 
well-organized engineering society.” 

He believes that local committees in each District should under- 
take an investigation which will disclose to each Director the 
potential new corporate members; and that appropriate steps be 
taken by the executives of the Society to acquaint these engineers 
with the value to the profession and to themselves of adding their 
names to the Society’s roll. ‘‘However,”’ he declared, ‘‘ in the years 
to come it is the young graduate engineer who will establish the 
social and professional level of the civil engineers. It is my con- 
viction that entrance requirements and fees, as well as annual dues 
for the Junior grade, should be made more attractive to the gradu- 
ate engineer, and that his welfare should be made a first order of 
consideration in the Society."’ In amplification, President Mock- 
more of the Oregon Section stated that it is a rather poor example 
for an engineering college with a Student Chapter of the Society 
therein, to have on its civil engineering faculty men who are not 
members of the Society. 

Local Sections can assist in attracting new members by inviting 
qualified men to take part in a Section’s program, thus drawing 
their attention to the fact that they have something to contribute 
to the Society and at the same time that the Society can give 
something tothem. Further, Local Sections should take on them- 
selves the duty of actively assisting and cooperating with all the 
Student Chapters in their respective areas. 

President R. D. Goodrich, of the Wyoming Section, cautioned 
that personal knowledge and acquaintance are of prime importance 
in undertaking to interest prospective members and that qualifica- 
tions for appropriate membership must be carefully and thoroughly 
considered before making the attempt. License laws for registra 
tion of engineers set up requirements approximately equal to the 
minimum requirements for the Associate Member grade, and 
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the roster of licensed engineers furnishes the list to be perused. 
“Often,”’ he said, ‘‘non-members who are actually qualified under- 
estimate their attainments and overestimate the requirement 
standard of the Society; and I try to harmonize their views with 
the standard."’ Often at the University of Wyoming Dean Good- 
rich has had 100 per cent of the three upper classes in the Student 
Chapter there, and several times every member of the graduating 
class in civil engineering has become a Junior in the Society. 

Secretary Rhodes of the Seattle Section stated that the Student 
Chapter at the University of Washington is composed of nearly 
100 per cent of those eligible, and every graduate in civil engineer- 
ing is encouraged to apply for membership at graduation. Pro- 
fessor Dorroh, at the University of New Mexico, favors the use of, 
and does use, all reasonable pressure on his civil engineering seniors 
to apply for Junior membership. He believes that the seniors thus 
encouraged will later be thankful for the insistent interest taken in 
them 

ADMINISTERING A LOCAL SECTION 


In approaching the subject of Local Section administration, 
E. L. Warner, president of the Tacoma Section, stressed the neces- 
sity of creating an atmosphere of friendship and congeniality at 
Local Section dinners; felt that details of the business of a Section 
should be handled by its directors; and recommended a minimum 
of committees composed of but few members. A digest of his re- 
marks appears elsewhere in this issue. 

Concurring in most of Mr. Warner’s thesis, President Downing 
of the Colorado Section disagreed to the extent of recommending 
many large committees. ‘“‘The more men that can be interested 
in the Section’s activities the stronger the Section is going to be. 
Perhaps a one-man committee will function more efficiently, but we 
should give a number of men an opportunity to take an active part 
in Section affairs. The greater the number who are given the 
opportunity to have a voice in the management of a Section, the 
happier they will be and the greater will be their cooperation.” 
Prof. Downing emphasized the need for a good meal in a congenial 
atmosphere as an essential part of a Local Section meeting. He 
spoke of the excellent organization of the Junior Association of the 
Colorado Section and their whole-hearted participation in the direc- 
tion and management of the Section. In closing he said, ‘I feel 
that the officers of a Section should be largely a directing commit- 
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tee to direct the work of the Society locally, and that each memiber 
should be brought into the Society affairs as he shows his Willing. 
ness and his ability to participate.”’ 


Loca. SECTION PUBLICITY 


The San Francisco Section has been unusually successful jn, jts 
program of publicity. An address prepared by Ralph G. Wags. 
worth, president of the Section, was presented by Secretary Cor. 
win. Mr. Wadsworth divided the topic into its two parts: pyb. 
licity for the members, or inside publicity; and publicity for the 
citizens of the community, or outside publicity. His address js 
extracted elsewhere in this issue. Mr. Corwin added that while 
the Section for several years expended $25 a month for a publicity 
agent, since 1937 all the publicity has been developed by the Sec. 
tion’s Publicity Committee with equally good results. 

Newspapers and the press are interested in the work of civil 
engineers because practically all of it is connected with the building 
and developing of the community, according to Thomas M. Me. 
Clure, president of the New Mexico Section. If the Society’s 
Publicity Manual is followed closely in the preparation of press 
releases, the news editors will be receptive to the use of copy pre- 
pared for them. 

For inside publicity purposes, the Los Angeles Section uses a 
column in a monthly publication, The Southwest Builder, which 
goes out to most engineers and contractors in the state. For 25 
years the Texas Section has published The Engineer, which goes 
to all engineers in the state. 

Secretary Seabury interested the conference with a description 
of the program being inaugurated by the Society’s Committee on 
Public Information in an effort to intensify the publicity by Local 
Sections themselves, for the citizens in their own towns, in their 
local newspapers. The first copy of‘ Headlines’’ was shown—a photo- 
offset pamphlet which is to appear monthly, ‘‘to report the most 
timely news of what is being done by Local Sections toward pro- 
moting harmonious relations between the public and the pro- 
fession of civil engineering.”’ He believes there is to be found in 
the membership of each Section some one who is interested in writ- 
ing news articles for local consumption concerning civil engineers 
and their work; and he expressed the hope of the committee that 
each Local Section would find such a man and put him to work 





Federal Public Works Department Impracticable 


So States Special Committee Report to the Board of Direction; Coordinating Agency Recommended Instead 


AFTER extensive discussion at its July 18 and 19 meeting at Salt 
Lake City, the Board of Direction ordered that the following report 
be printed for the benefit of the membership and that informed dis- 


cussion be invited 


June 22, 1938 


To the Board of Direction 
Gentlemen: 


Your committee, appointed by President Riggs on February 16, 
1938, “*. . . to conduct a thorough study of all problems relating to 
the reorganization of the Federal Public Works. . ."" has made a 
careful review of the documentary evidence developed during the 
past twenty years, has examined material applicable to more recent 
years, and has interviewed a number of responsible officials of the 
several federal agencies engaged in engineering enterprises as well 
as prominent engineers in private practice. As a result of these 
studies, your committee has arrived at the following conclusions: 

I. The creation of a Federal Public Works Department, con- 
taining an essential part of the agencies carrying on engineer- 
ing work, is practically impossible of attainment, would be 
unwieldy, would be of doubtful advantage as regards efficiency 
or economy, and would represent a concentration of power of 
dangerous proportions. 

Therefore, it is recommended that the American Society of 
Civil Engineers refrain from lending its support to proposed 
legislation providing for such a department. 

II. There is strong evidence that a reviewing and coordi- 
nating agency may prove effective in the establishment of 
priorities, in the prevention of major and minor overlapping 
of functions or conflict of policy, and in the allocation of funds. 
Therefore, it is recommended that the American Society of 


Civil Engineers seriously consider the endorsement of the 
creation of such an agency. 


Discussion OF CONCLUSION I 


The almost unanimous preponderance of the considerable in- 
formed opinion to which we have had access, holds that such a 
Department of Public Works cannot be created without excluding 
from it several of the larger and more important agencies engaged 
in engineering work. These agencies have been traditionally op- 
posed to inclusion and there is no doubt that their opposition would 
be sustained because of political pressure both from inside and out- 
side the government. 

The prevailing opinion that we have encountered is to the effect 
that it is exceedingly doubtful if any saving in money, increase in 
efficiency, or expedition of time would result. We agree with this 
opinion. 

It is our belief that much of the more obvious and apparent waste 
and lost motion is in the domain of relatively small enterprises and, 
while we do not condone it, we believe that it is largely the reason 
for the agitation for a separate department. 


DiscuSSsION OF CONCLUSION II 


On the other hand, it is obvious to anyone who studies the ques- 
tion at close range that far more waste and inefficiency arise from 
a lack of preliminary review and coordination in the realm of large 
undertakings. Our observations lead us to believe that often the 
policies and efforts of one agency are at cross purposes with those 
of another, and that the work of one frequently nullifies that of the 
other. We believe that many of these important deficiencies may 
be eliminated or alleviated by a reviewing and coordinating agency 
such as that to which we invite your consideration. Indeed, much 








No.9 


| mem ber 
S$ willing. 


ful in its 
>. Wads- 
lary Cor- 
ts: pub- 
y for the 
ddress js 
hat while 
publicity 
' the Sec- 


s of civil 
: building 
} M. Me. 
Society’s 
of press 
-Opy pre- 


Mm uses a 
¥, which 

For 25 
nich goes 


scription 
nittee on 
by Local 
, in their 
a photo- 
the most 
rard pro- 
the pro- 
found in 
1 in writ- 
-ngineers 
ttee that 
to work 


ad 


t of the 


rable in- 
t such a 
xcluding 
engaged 
ially op- 
mm would 
and out- 


he effect 
~rease in 
with this 


nt waste 
ises and, 
e reason 


he ques- 
ise from 
of large 
ften the 
th those 
at of the 
“jes may 
_ agency 
d, much 





Vo... 8 Nog 


cently been accomplished in this direction by at least one 
y of the government working in the field of water resources. 

I: is also our firm belief that one of the most important features 
of such am agency would be its ability to shield administrative 
officers from political pressure groups. 

In view of the above, your committee recommends for your 
us consideration, the endorsement of a reviewing and co- 
ordinating agency. As to the structure of this agency, aside from 
the fact that it obviously must consist predominantly of the ad- 
ministrative officers of the government, we have only one suggestion 
to make, and that is, that there be included in its membership a 
group of prominent men not connected with the government, one 
of whom shall act as chairman of the agency. 

In our judgment, such an agency will serve to eliminate the 
chaotic condition now prevalent and accomplish the following: 


has 


seTit 


|. Coordination and cooperation between the bureaus of one 
department. 
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2. Coordination and cooperation between the various depart- 
ments. 

3. The elimination of the action of political pressure groups. 

4. The diagnostic character of such an agency will tend to 
eliminate worthless projects and will place the merited ones in their 
proper priority. 

5. With its close contact with all bureaus interested in engineer- 
ing activities, it would automatically gather a fund of factual in- 
formation from which there may eventually result definite recom- 
mendations towards the elimination or regrouping of existing agen- 
cies. 

6. In acting as a clearing house, it will be of inestimable value 
to the Bureau of the Budget in determining priorities and recom- 
mendations for the allocation of funds. 


Respectfully submitted, 


By Dantev C. WALSER, Chairman 


S. W. SAWIN J. TRUEMAN THOMPSON 





Allocation of Members Not Resident in North America 


Salt Lake City Convention, July 20, 1938, Passes Constitutional dmendment to Ballot, After 
Hearing Majority and Minority Reports; with Other Business 


IN ACCORDANCE with constitutional requirements, a meeting of 
the Society was held on Wednesday morning, July 20, 1938, at the 
time of the Annual Convention in Salt Lake City, Utah, being 
called to order immediately following the general technical session. 
President Riggs turned the meeting over to Vice-President Gowdy, 
who presided. 

Under the heading of unfinished business, a communication was 
expected from the committee authorized at the time of the 1938 
Annual Meeting, with instructions to report on the proposed 
amendment to Article VII of the Constitution, designated as Pro- 
posal No. 5, and having to do with the allocation, for the purpose 
of nominating Society officers, of members resident outside of 
North America. The Secretary had received two documents, a 
majority and a minority report. Both were read to the meeting 
as follows: 


Majority COMMITTEE REPORT 


To the Members of the American Society of Civil Engineers 
Ceniiemen: 


The committee appointed by the President, in accordance with 
the action of the meeting of the Society on January 19, 1938, to 
report on a proposed amendment to the Constitution, indicated as 
Proposal No. 5 (amended), respectfully submits its report as fol- 
lows 

Proposal No. 5 (amended) reads as follows: 


Each member shall be allocated as resident in the district 
within which his mailing address on record with the Society on 
the preceding January | is located. Members not residing in 
North America shall be allocated as resident in District No. 1. 
Che Board of Direction, however, may allocate any member, 
with his consent, as resident of such other district as, in its 
discretion, it shall designate.” 


It is clear that the proponents of this proposal had in mind the 
same objective as that involved in Proposal No. 4, upon which the 
membership of the Society voted during the early part of this year, 
and which was rejected by a large majority. This purpose has 
been stated rather clearly in the motion passed at the business 
meeting of January 19, that is, ‘“‘that every member residing out- 
side of North America have the privilege of choosing the District 
'o which he shall be allocated, and shall be so allocated provided it 
meets with the approval of the Board of Direction.” 
Proposal No. 5 (amended) as above does not clearly reflect this 
nuion, because of the use in the last sentence of the words “‘any 
member” instead of the words ‘‘any member not residing in North 


net 


An a 

lt is the opinion of your committee that there is no occasion to 
chang: the provisions of Section VII of the Constitution, with re- 
sp »members residing in North America, and the committee is 


therefore recommending further amendment to Proposal No. 5 
to restrict the change to members residing outside of North 
America. The committee is also of the opinion that for administra- 
tive reasons the initiative in changing the allocation of any such 
non-resident member, if such change were to be made, should 
rest with the member and not with the Board of Direction, and is 
proposing re-wording of the last sentence to bring this about and 
also to make the procedure definite. 

The proponents of Proposal No. 5 appear also to have taken 
note of a statement contained in the letter of counsel dated Novem- 
ber 18, 1937, as follows: 


“the ballot of such non-resident could not be counted, as he 
does not reside in the District. To some extent this incon- 
sistency exists in the Constitution in its present form.” 


Proposal No. 5 (amended) apparently is expected to correct this 
inconsistency by the use of the phrase—‘‘shall be allocated as resi- 
dent in District.’”” The committee was in doubt as to whether this 
change fully removed the question raised by counsel in the letter 
referred to and again referred the matter to counsel for opinion. 
As stated in the opinion of counsel dated June 21, the proposed re- 
vision of phraseology ‘‘will clarify and correct’’ the inconsistency. 

Your committee has carefully canvassed the situation with re- 
spect to our members resident outside of North America and has 
been informed of only one situation where any group of such mem 
bers might desirably be allocated to a district other than District 
No. 1. This is the situation of the members in the Territory of 
Hawaii, a canvass of whom some years ago by the then Vice-Presi- 
dent Walter L. Huber indicated their desire to be allocated to Dis- 
trict No. 13. 

If this condition still exists, or if there are other areas outside 
of North America in which the situation of the members would 
be improved by allocation to some district other than District 
No. 1, your committee believes that it might be accomplished by 
an amendment to the Constitution which would empower the Board 
of Direction to divide the territory occupied by the membership, 
not only of North America, but of the world, into districts. _How- 
ever, the committee does not recommend an amendment of this 
type. 

In the opinion of your committee no sufficient reasons have been 
presented, nor do any exist which would warrant a change in the 
Society Constitution as contemplated by Proposal No. 5 
(amended). No change in the Constitution should be made unless 
there is to be a definite gain. 

Your committee recommends: 

1. That Proposal No. 5 as amended, and after further revision, 
be submitted to letter ballot with a recommendation that it do not 
pass. ; 

2. That, before being submitted to letter ballot, Proposal No. 5 
(amended) be further amended to read as follows: 
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‘Each member shall be allocated as resident in the district 
within which his mailing address on record with the Society on 
the preceding January 1, is located. Members not residing in 
North America shall be allocated as resident in District No. 1, 
except that any such member not residing in North America 
may, upon his specific written request and for reasons stated 
in such request, be allocated as resident to any other district, 
by the Board of Direction, at its discretion.” 
Respectfully submitted, 
COMMITTEE ON ProposaL No. 5 


R. E, BAKENHUS Georce W. Simons, Jr. 
WALTER L. Huser W. W. Horner, 
R. L. McCNAMEE Chairman 


June 29, 1938 


Mrnority REPORT ON PrRoposat No. 5 


Dr. Henry E. Riggs 
President, Am. Soc. C.E. 
Dear Sir: 

It appearing that a majority of the members of the committee 
selected by you to report on Proposal No. 5 for amending the Con- 
stitution of the American Society of Civil Engineers will recom- 
mend that said proposal do not pass, I present for consideration at 
the business meeting of the Annual Convention the following minor- 
ity report recommending passage of the proposal in amended form. 

Objective 

Proposal No. 5 had for its original objective a further step in the 
recent trend toward making the governing officials of the Society, 
particularly the members of the Board of Direction, more repre- 
sentative of and more directly responsive to the corporate member- 
ship. This trend from autocracy to democracy has been referred 
to by som as the “democratization’’ of the Society and was re- 
cently signalized by giving Local Sections a larger place in the sun. 

The Constitution provides for equal representation of districts 
on the Board of Direction on the basis of residence (mailing ad- 
dress) in the several districts, except in District No. 1. The dis- 
turbing element in District No. 1 is the arbitrary allocation to that 
district, wholly regardless of their wishes, of between five and six 
hundred members not resident in North America. Proposal No. 5, 
as originally presented, was intended to abolish this gratuitous 
allocation and permit each non-resident member, for the purpose 
of nominations, to designate the District of his choice, if any, in 
order that he might participate in the selection of members of the 
Board of Direction therefrom. With this objective I am in entire 
sympathy. I believe that the desires of the non-resident members 
should be respected in this matter. 


The Allen Amendment 


Somewhat hastily, at its annual meeting in January; the Society 
adopted the Allen amendment to Proposal No. 5, which in effect, 
restored the arbitrary allocation of non-resident members to Dis- 
trict No. 1. It also provided that the Board of Direction might 
allocate any member, with his consent, to any District whatever, 
this latter provision being applicable to resident as well as non- 
resident members. I am opposed to both of these changes—the 
first, because it reverts to the autocratic as opposed to the demo- 
cratic form of government; and the second, because I have no de- 
sire that the Board of Direction should have power to allocate me to 
any District, with or without my consent. I want the Constitu- 
tion to provide that I, myself, regardless of the Board of Direction, 
shall select the District in whose affairs I shall participate (1) when, 
practicable, by residence or mailing address (which is of my own 
choosing), or (2) when the rule of residence is impracticable, as in 
case I should become a non-resident member, by my own written 
request or demand. 


What Do Non-Resident Members Desire? 


The returns from a circular letter sent to 654 non-resident cor- 
porate members show that they overwhelmingly do not desire to 
have the right to vote on the nomination of a Director or a Vice- 
President from any District or Zone in North America. The 
letter provides that failure to express a preference would be inter- 
preted as equivalent to an expression of desire not to participate in 
nominations. With this spur to response it is safe to assume that 
all who desire to participate have been heard from. Sixty-two 
responded positively that they do not desire to participate in 
nominations, and several good reasons for this stand were presented. 


Vout. 8, N 9 


Only 70 expressed a desire to have the right to particip. in 
nominations, and 2 of these did not indicate the District o; me 
of their interest. The preferences of the other 68 were sca red 
among 13 of the 16 Districts, 37 preferring Districts other tha: \io 
1. Only 31 non-resident members expressed a desire to hay. the 
right to participate in the nominations of District No. 1; but »ore 
than 650 are nevertheless allocated to that District unde, the 
present Constitution and can exercise a right of franchise now here 
else. Is this democracy? Is this representative government? 
With such an expression from the corporate members directly 
affected, the conclusion is obvious: Let non-resident members 
who so desire participate in nominations in the Districts they de. 
signate; and let those who desire not to be arbitrarily allocated to 
a District in whose affairs they have no interest, have their wish also 
Equal Representation 

The Committee on Proposal No. 4, under Chairman R. RB. 
Bakenhus of New York (who is also a member of the Committee on 
Proposal No. 5) reported to the Annual Meeting in January 1938 
that, if the ‘‘foreign’”” members were taken out of District No. | 
“the number of Directors for District No. 1 would be reduced from 
four to three.” This calls attention to the fact that, by reason of 
arbitrary allocation of non-resident members to District No. 1. 
that District, limited to an area within 50 miles of a central point 
in New York City, is given a voting power on the Board of Direc. 
tion out of all proportion to its membership. Why should District 
No. 1 with between 1,800 and 1,900 corporate members be repre- 
sented by four Directors when Districts Nos. 11 and 13, together 
having nearly the same membership, or Districts Nos. 4 and 5, 
together having but slightly smaller membership, are represented 
by only two? Or, if you please, why should these four Districts, 
with 3,094 resident corporate members, be represented on the 
Board by no more Directors than District No. 1 with only 1,855? 
Is this democracy? Is this equal representation? Admiral 
Bakenhus has presented a cogent reason why the original objec- 
tive of Proposal No. 5 should be consummated; that is, unless 
autocracy is favored over democracy in Society government. 


Recommendation 


In order to accomplish effectively the original objective of Pro- 
posal No. 5, I recommend to the Annual Convention that said pro- 
posal be now further amended and be sent to letter-ballot in the 
following form with the recommendation that it do pass: 


a Proposal No. 5 


Amend Article VII, Section 1 of the Constitution by striking 
out the last two sentences of the first paragraph, reading 
‘‘Each member shall be counted in the district within which 
his mailing address on record with the Society on the preceding 
January 1, is located. Members not residing in North 
America shall be allocated to District No. 1” and insert in 
lieu thereof the following: 

“For the purpose of this article, Corporate Members whose 
mailing addresses on record with the Society on the preceding 
January 1 are within the boundaries of Districts shall be 
deemed to reside in such Districts; and each Corporate Mem- 
ber whose mailing address is not located within the boundaries 
of any District shall be deemed to reside in the District he 
shall designate by written communication to the Secretary.” 


Respectfully submitted, 
HERMAN STABLER 

July 16, 1938 Member of Committee 

The action of the Society by motion duly seconded and carried 

unanimously was that the majority report be received and that its 

recommendations be adopted; that is, that the amendment be 

further amended as suggested in that report and be passed to ballot 
with the recommendation that it do not pass 


* . * . . * 


Upon call for new business, an inquiry was made from the floor 
as to the extent to which Technical Divisions or Local Sections 
may undertake to speak for the Society as a whole. Answer was 
made that such units should speak their minds freely to the Board 
of Direction for its information but that the Board—in its capacity 
as the legally elected officers of the Society and as such having the 
responsibility of conserving the interests of all of the Society® 
members, nearly 16,000 in number—was the only unit which could 
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for the Society, except as it might authorize other units, 
ctees, or individuals to do so in its behalf. 
e being no other business, the meeting was adjourned. 
GeorceE T. SEABURY 
Secretary 


Eprror’s Note: Ballots covering this proposed amendment to 
the Constitution were issued to members on August 15, 1938. 
They will be canvassed on October 12, 1938. 





Tellers’ Report on First Ballot for 
Official Nominees 


New York, N.Y. 
August 1, 1938 
To the Secretary 
American Society of Civil Engineers: 
The tellers appointed to canvass the First Ballot for Official 
Nominees report as follows: 


For Vice-President, Zone II 


Richard Khuen, Jr. ae 
Ineligible candidate ' Pa 18 
Scattering . OA 
Void .. ,; 2 
Blank 39 

Total . ca aa 430 

For Vice-President, Zone III 

Clyde T. Morris .... Pact 191 
Theodore A. Leisen . —— 
Charles B. Burdick . ‘ 128 
James L. Ferebee . : 75 
A. F. Reichmann . ‘- 73 
Charles H. Paul . . 62 
Scattering . . ' ir 52 
Blank . . — ba 15 

Total . — . 187 


For Directors, District 1 
(Two to be elected) 


Harold M. Lewis . 195 
H.W.Hudson ... 1Q4 
Ineligible candidates S4 
Scattering . . ; ot 
Total votes. 527 
Blank . pt ; 13 
PO ie i. Se ee ae 
Actual number of ballots received ('/2 of 
above figure). .... bie tees 270 
For Director, District 4 
Sanford W. Sawin 133 
Scattering . ‘ai , : , 7 
Blank. ae i mr goers, Eg 4 
Total 144 
For Director, District 11 
Chnstes T Tae os kk ed ts - ae 
S/S 9) -Ne erea (ee ae 
Ineligible candidate . Pea 4 37 
Scattering . . . . “Ae 17 
yc eee ie Saas . 209 
For Director, District 14 
Robert B. Brooks. . ; pel bk : 75 
BGnG ee 6 ef ak ee ew ee 
Scattering . ; oe eee pe 9 
VeRn..aes Ee eee oe ee 1 
Blank . . ‘as “Cea oe ee a ee 6 


(0 Pa ee 


Civit ENGINEERING for September 1938 627 


For Director, District 15 


Edward S. Bres_. . . 161 
Ineligible candidates. 14 
Seattering . ; 14 
Total . , . 189 
Ballots canvassed. ...... 3 aes 
Ballots withheld from canvass: 
From members in arrears of dues . 100 
Without signature ..... 2 
With printed signatures . 
Total .. SIT «4k 104 104 
Total number of ballots received . . » eu at 
Respectfully submitted, 


RaLpH H. MAnn, Chairman 


G. H. Seybolt Howard Holbrook 
Joseph Fertik Albert P. Loriot 
A. C. Josephs Carl A. Arenander 
George R. Latham Bernard Gaber 
Bernard L. Weiner H. K. Gatley 
Clifton W. Bolieau E. M. Whitney 
Tellers 





Publicity for Sixty-Eighth Annual 
onvention 


Orcuips to the Utah Section for the enthusiasm it aroused in 
Salt Lake City for spreading news about the Sixty-Eighth Annual 
Convention! As a result of the fine selling job done by the local 
committees on arrangements and publicity, the three Salt Lake 
City newspapers—the Salt Lake Tribune, a morning paper, and 
the Telegram and Deseret News, afternoon papers—cooperated 
wholeheartedly in giving space to the Convention. These papers 
carried front-page stories and numerous photographs of the speak- 
ers and Society and Section officers. 

Three star reporters—O. N. Malmquist, of the Salt Lake Trib- 
une, Ray Richards, of the Telegram, and Paul V. C. Whitney, of 
the Deseret News—let nothing escape them in covering the general 
and technical sessions. They also found time to interview a num- 
ber of past and present officers and members on subjects of general 
civil engineering interest. 

Up to August 10, 2,233 column inches of space had been ac- 
counted for in the 235 clippings appearing in 150 newspapers in 
131 cities of 32 states. Perhaps it would be more graphic to say 
that this material would fill a 14-page newspaper, with nothing 
else in it. Of the 2,233-column-inch total, 1,300 column inches 
were published in the three Salt Lake City newspapers, and of the 
latter material 523 column inches (or 26 columns) were devoted ex- 
clusively to photographs of officers and speakers and their lady 
guests. 

Obviously the Utah Section did an unusually fine piece of work. 
And the Society, throughout the country, reaped the benefit. 





Appointments of Society Representatives 


Rupo.tpH C. Becker, Assoc. M. Am. Soc. C.E., will serve as the 
Society’s representative on the Sectional Committee of the 
American Standards Association on Safety Code for Mechanical 
Refrigeration. 


James W. Lyte, M. Am. Soc. C.E., has been appointed to fill 
the vacancy on the Society’s Committee on Flood Control 
caused by the resignation of A. W. Newton, M. Am. Soc. C.E. 


Enocu R. NEepies, M. Am. Soc. C.E., has been reappointed to 
serve as one of the Society’s representatives on the Engineers’ 
Council for Professional Development for the three-year term 
expiring October 1941. 


J. J. Yates, M. Am. Soc. C.E., has been reappointed to serve as 
one of the Society’s representatives on the Engineering Societies 
Library Board for the three-year term expiring October 1941 
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Early Presidents of the Society 


XXX. Joun FInpLey WALLACE, 1852-1921 
President of the Society, 1900 


Tue American Railway Engineering Association stands as an 
enduring monument to the skill of John Findley Wallace as an or 
ganizer: bridges over the Missouri and Mississippi rivers, built in 
the 1880's, testify to his ability in design and construction; and the 
history of the Illinois 
Central Railroad, the 
Panama Canal, and 
numerous corpora- 
tionsand commissions, 
bear witness to his ex 
ecutive and adminis- 
trative talent Few 
careers, in fact, por- 
tray more forcefully 
than his the many- 
sidedness of the profes 
sion of engineering 

John Findley Wal- 
lace was born at Fall 
River, Mass., in 1852, 
but his childhood and 
youth were spent in 
Illinois, in a rather un- 
usual combination of 
academic, religious, 
and semi-pioneer con 
ditions His father 
was the founder of 
Monmouth College 
(1856), an institution 
sponsored by the 





Joun FINDLEY WALLACE 
rhirtieth President of the Society 


United Presbyterian Church, and one of the oldest schools in the 
state It was there that Wallace received his college training 
However, he dropped those studies that he did not think were 
necessary among which were Hebrew and one or two things of 
a theological nature so that he did not graduate. (Years later 
the college granted him the honorary degree of LL.D.) He sup 
plemented his college work with private instruction in engineering, 
and at the age of nineteen went to work with the Corps of Engi 
neers on the improvement of the Upper Mississippi Rivet 


WALLACE ENTERS RAILROAD WorRK 


After five years on this work, and three as a county surveyor, he 
was put in charge of the location, construction, and operation of a 
railroad from Peoria to Keithsburg, Ill., which afterward was 
merged with the Iowa Central Railroad Company. Inthe latter 
organization, Wallace was chief « ngineet of construction from 1883 
to LSS86 During that time he designed and constructed transfer 
facilities across the Mississippi River at Keithsburg, and was as 
sociate engineer on the construction of a bridge across the Missis 
sipp! at the same pon 

There followed a period with the Atchison, Topeka and Santa Fe 

ISS7—IS8S80) as bridge engineer on the extension of that company’s 
line between Chicago and Kansas City. Of special interest in this 
connection was the bridge over the Missouri River at Sibley, Mo., 
on which he was resident engineer his structure involved the 
sinking of caissons under air in a river noted for its swift, treacher 
ous currents and sudden, wnexpected rises. It was one of the out 
standing projects of its day, and was thoroughly described in 
[RANSACTIONS for IS89 Che account is well worth reading 

From 1889 to 1891, Wallace was associated with E. L. Corthell, 
later President of the Society, in Chicago, and had charge of the 
onstruction of a joint entrance into the city of Chicago for the 
Atchison, Topeka and Santa Fe Railroad Company and a western 
connection for the Illinois Central Railroad Company. He acted 
as associate with Mr. Corthell during this time on the foundation 
work of the Merchants’ Bridge over the Mississippi River at St 
Louis, Mo., and was likewise associated with him on various other 
works, including a proposed bridge over the Mississippi in the 
vicinity of New Orleans, La 

In 1891 Wallace was appointed chief engineer of the Illinois Cen 
tral Railroad Company, and immediately rendered distinguished 


service in the reconstruction of its terminals within the ciiy of 
Chicago for the purpose of meeting traffic conditions a; ing 
through the location of the World’s Fair adjacent to the tracks of 
the company. In this connection, he was largely influential in the 
beginning of track elevation in Chicago, the Illinois Centraj 
through his counsel and advice being the first railroad company to 
enter into a contract for track elevation in that city. 

During his service as chief engineer, the Illinois Central Railroad 
Company went through a period of great development in both con. 
struction and maintenance work. Many branches and auxiliary 
lines were built, and on many parts of the line grades were redux ed. 
alinement was improved, and second track was built. Many large 
yards were constructed as well as large terminal facilities in New 
Orleans, St. Louis, and other places, and the general condition of the 
road was greatly improved. 

In 1898 Wallace was transferred to the executive department, 
serving with the various titles of assistant vice-president, assistant 
general manager, and general manager, until 1904, when he left 
the Illinois Central to become chief engineer of the Isthmian Cana] 
Commission. Later he served as a member of that commission, 
and was also a member of the executive committee and vice 
president and general manager of the Panama Railroad and Steam 
ship Company. 


ORGANIZING CONSTRUCTION WORK ON THE PANAMA CANal 


There can be no doubt that to Wallace was largely due the credit 
for the organization originally built up for the construction of the 
Panama Canal. His knowledge of railroad transportation, a fea 
ture of prime importance, coupled with his wide and varied expx 
rience in engineering construction, rendered him peculiarly com 
petent to organize and conduct a work of such great magnitude 

In 1905 he relinquished his work at Panama and returned to th 
United States. On account of his reticence, his full reasons for re 
signing were never made public. It was known, however, that h 
was not in accord with the policy of the Administration in certain 
essential features connected with the plans and conduct of the work, 
notably the determination not to construct a sea-level canal 

In 1906 he acted as confidential adviser to the president of th 
Chicago and North Western Railway Company in the design of its 
new passenger terminals in Chicago, and very shortly thereafter he 
went to New York City to become president of Westinghous: 
Church, Kerr and Company, at that time one of the largest engi 
neering and construction organizations in the United States. It 
was engaged in the design and construction of engineering works of 
great magnitude in different parts of the United States and Canada 
including the construction of terminal and dock facilities and larg 
hotel, office, and factory buildings. During the ten years he di 
rected the activities of this organization, it is estimated that its 
expenditures averaged more than $10,000,000 a year. 

In 1913 Wallace was retained by the city of Chicago in an ad 
visory capacity in connection with the granting of a franchis¢ 
the Union Station Company. This led to his permanent employ 
ment by the city as chairman of the Chicago Railway Terminal 
Commission, a body of distinguished engineers, lawyers, and men 
bers of the city council, which was organized to act in an advisory 
capacity to the city in all matters relating to railroad terminal 
facilities of magnitude within the city limits. 

Wallace’s unusual diplomatic ability, coupled with his experien 
in engineering and administrative capacities, well fitted him 
harmonize the many conflicting interests involved in the great work 
of putting on a stable basis the relationship between the city 
Chicago and the great railroad companies with which it was 10 
volved in transactions during this period. To his efforts, in 0 
small measure, must be attributed the satisfactory solution of th 
Union Station problem and the arrangement made between th 
city, the South Park Commissioners, and the Illinois Central Raw! 
road Company, culminating in what is known as the “Lake Fron 
Ordinance,’’ covering the extensive improvements required for ' 
construction of a great system of parks on the Lake front by th 
South Park Commission; the relinquishment of the railroads 
riparian rights; the electrification of its lines within the city lnmts 
the building of a great passenger station; and the dedication for 
benefit of the U. S. Government of a great harbor district 

From 1915 until his death, Wallace acted as consulting engine! 
director, and member of the executive committee of the 


0 





UU 








of 
PISing 
ks of 
nm the 
ntral 


ny to 


ire rad 
| con- 
iliary 
uced, 
large 

New 
of the 


ment, 
stant 
e left 
anal 
ssion, 

vice- 
[eam- 


AL 

credit 
of the 
a fea- 
expe 
com- 
de. 

to the 
or re 
iat he 
ertain 
work, 


of the 
of its 
ter he 
10use, 
engi 
s. It 
rks of 
nada, 
large 
he di 
at its 


in ad 
‘ise to 
iploy 
minal 
mem 
yisory 
minal 


rience 
im to 
work 
ity ol 
as in 
in no 
of the 
n the 
Rail 
Front 
or the 
yy the 
road's 
imits 
or the 


ineer, 


aylor- 





Vo. 8 Nag 


wh. on Iron and Steel Company. For five years he was a mem- 
the Committee of Harbors and Shipping of the Chamber of 
erce, State of New York. He was also for a time chairman 


ber 


Cot 
of tu. board of directors of the Southern Oil and Transport Cor- 
poration and chairman of the board of directors of the Century Oil 


Company. During the World War he served as a member of the 
Transporation Committee of the National Petroleum Advisory 
30ara 

Wallace’s death occurred in Washington, D.C., in 1921, while he 
was attending Senate committee hearings in connection with the 
Board of Econemics and Engineering, of which he was a member. 
He was survived by his wife and two children. One of them, 
Harold Ulmer Wallace, is now a member of the Society. 

As has been indicated, Wallace was one of the founders of the 
American Railway Engineering Association. In fact, the writers 
of his memoir (in TRANSACTIONS, 1922) state that it was largely to 
the acumen and diplomacy which he evidenced in cooperating with 
other members of his profession in the building up of this organiza- 
tion that its great success has been due. He served as its first 
president, and was also twice president of the Western Society of 
Engineers. 

It is said that Wallace had a quality of cementing friendships to 
a rare degree. His characteristics in this connection were well 
illustrated in an address given by him to the graduating class of 
Monmouth College in 1916, in which he said: ‘‘My first advice to 
you would be to cultivate friends. Begin with your own family 
circle and let your friendships extend to include your neighbor, 
your city, your state, your country, and finally broaden it out to in- 
clude and embrace humanity. Other things being equal, the meas- 
ure of your success will depend upon your friendships.” 


ADDRESS AT THE SOCIETY’s CONVENTION IN 1900 


Quite often the remarks of the Society’s Presidents in their ad- 
dresses at the Annual Conventions give an insight into their con- 
cept of the profession. This was especially true in the case of Wal- 
lace, and the following quotation provides a fitting close for this 
sketch. It is of interest to note that the 1900 Convention, at which 
his address was delivered, was held in London, where the Society 
was the guest of the Institution of Civil Engineers of Great Britain. 

“Among the underlying qualities necessary to the highest success 
in our profession are: the ability to accurately observe natural 
phenomena; a faculty of mentally picturing things in their proper 
relation to each other; good business judgment and sense; a care- 
ful study of business methods; tact, which to some men means so 
much and to others so little; personal loyalty, not only to the en- 
terprise in which he is engaged, but also to his immediate superior; 
and, above all, the engineer should not neglect the fact that ‘the 
proper study of mankind is man.’ 

In the technical schools of the present day much time is spent in 
considering the strength of materials, the applied mathematics in 
the investigation of forces; but nothing in relation to the mental 
ind moral constitution of man, which is the live material that en- 
gineers must use in fitting Nature’s raw products to the work in 
hand. There is too much of a tendency among engineers today, 
as ever, to consider the profession entirely a materialistic one, and 
to confine the education of the young engineer to a knowledge of 
materials and their uses, to the exclusion of the mental and spiritual. 

The prevailing law of matter is inertia. The prevailing prin- 
iple of the engineering profession is life. The application and 
lirection of the life principle to matter, in order to overcome its 
inertia, change its form, and adapt it to our needs, is the problem. 
Neither factor can be ignored, above all the life principle. There 
s too much of a disposition on the part of our profession to value 
too highly what are the tools of our trade; to forget for a moment 
that they are simply tools, and fail to appreciate the energizing fac- 

rand the mental make-up of the engineer. 

[t is not the most expert bookkeeper who becomes the most 
uccessful banker or merchant, no matter how important carefully 
kept accounts may be to the success of a bank or mercantile busi- 

[t is not the surgeon who has the finest set of instruments, or 

ven the greatest knowledge of their uses, who is necessarily the 
most successful. It is not the lawyer who has read the most law, 
ut the one who can discriminate and apply his knowledge to the 


ase in hand, who is the best jurist. So it is not the engineer who 

the most expert mathematician, the finest draftsman, or who 
may design and calculate the most beautiful structure, who is the 
most successful. 
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“The true engineer of today is the one who, seeing a necessity 
arising in the onward march of civilization, can think out its solu- 
tion, and carry out the scheme as a whole to a successful issue; 
at the same time convincing his fellow men of the necessity for the 
work, the efficiency and economy of his design, and his own ability 
to accomplish the desired result. 

“Our works should increase the comforts of mankind, ‘cause two 
blades of grass to grow where one grew before,’ enable persons and 
property to be carried greater distances in shorter periods of time, 
with increased comfort and convenience and at the least possible 
expense. The economy of labor should be the ultimate object to 
be attained. 

“The best engineer is not necessarily the one who will design 
and construct an elaborate bridge across a mighty river, but the 
one who will design and construct such a bridge so as to give the 
greatest amount of facility for transportation over it at the least 
possible expense. That engineer is the best who designs and con- 
structs, results being equal, in such a way that the interest on capi- 
tal invested, together with maintenance charges and operating ex- 
penses, are a minimum. It is certainly poor engineering to con- 
struct works so massive, and with such a surplus of strength and 
solidity, that the interest on the original amount invested far ex- 
ceeds the cost of repairs, renewals, and interest on a differently de- 
signed work which would perform a similar service.” 

[This sketch is in the main an abstract of the comprehensive 
memoir appearing in TRANSACTIONS for 1922. 





In and About the Society 


Wir the approval of the Board of Direction, the flags of the 
Construction Division Post of the American Legion have been 
placed on permanent display in the Board Room at Society Head- 
quarters. There are probably few other places where these banners 
could be viewed as frequently by men to whom they have a special 
significance. During the World War hundreds of members of the 
Society, from all parts of the country, were in the service of the 
Construction Division; and a large number of them are now active 
in the Legion—either in Post No. 10 or elsewhere. 


ANOTHER step toward the initiation of the J. Waldo Smith re- 
search fellowship in hydraulics has been taken with the appoint- 
ment of a special committee to administer the award. The com- 
mittee consists of Thaddeus Merriman, chairman; Charles M. 
Allen; and Frank E. Winsor. The purposes and provisions of the 
fellowship, which is to be financed from the proceeds of the 
J. Waldo Smith fund, were outlined in the March issue of CrviL 
ENGINEERING. 


. > * * 


A “CERTIFICATE of appreciation’’ has just been awarded the 
Society by the Franklin Institute for its participation, through an 
official delegate, in the extensive dedication ceremonies of the 
Benjamin Franklin Memorial Building in Philadelphia. Inciden- 
tally, the Society's representative was Benjamin Franklin, M. Am. 
Soc. C.E. His account of the dedication appeared in the July issue 
of Crvi, ENGINEERING. 


> * . * 


ANOTHER installment in the pins-that-came-back serial: On 
July 4, F. M. Bowen, M. Am. Soc. C.E., lost his badge in Bryce 
Canyon, Utah. The date and place were definitely known. Just 
11 days later J. C. Stevens, M. Am. Soc. C.E., spotted it tramped in 
the mud in an automobile shed at Hot Sulphur Springs, Colo. 
some two or three hundred miles from where it disappeared. Can 
anyone match this for sheer coincidence? 


* * > . 


From Buenos Aires, Argentina, comes an item that demonstrates 
the international character of the Society. T. T. Knappen, M. 
Am. Soc. C.E., visiting in the Argentine capital in June, was enter- 
tained at a dinner given at the City Hotel there by eight of the 15 
resident members. His hosts were Ralph Dominguez, Carlos 
Wauters, Emilio Lenhardtson, Georg Carl Franck, Wilson Sidwell, 
Juan A. Valle, Esteban Terradas Ylla, and Albert A. Agramonte. 
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American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





SUMMARY OF NATIONAL LEGISLATION 


Tue staff of American Engineering Council has prepared a re- 
view of the actions of the Seventy-Fifth Congress for the special 
session, November 15-December 21, 1937, and for the regular 
session, January 3-June 16, 1938, on legislative matters of interest 
to the engineering profession. The following extracts from that 
summary include the principal actions of particular concern to 
civil engineers. Bills that failed of passage are not included. 


Roads 

Public No. 584 (H. R. 10140, Mr. Cartwright of Oklahoma): 
To amend the Federal Aid Road Act, etc. 

Appropriations are authorized to continue the federal-aid road 
program for fiscal years 1940 and 1941; $158,500,000 for 1940; 
$191,000,000 for 1941. Definite amounts are allotted to federal- 
aid highways, secondary or feeder roads, elimination of grade- 
crossing hazards, forest roads, public land roads, roads in national 
parks, national parkways, and roads through Indian reservations. 

As carry-over from prior authorizing statutes, it is estimated 
there will also be available by January 1, 1939, $150,000,000 for 
the various kinds of roads specified above, $80,000,000 of which 
is for federal-aid roads, $20,000,000 for secondary roads, and 
$30,000,000 for grade crossings. $8,000,000 is authorized for use 
as emergency fund to reconstruct highways, bridges, etc., damaged 
by floods. 


Vehicular Tunnels 

Public No. 725 (S. 4041, Mr. Smathers of New Jersey): Grant- 
ing the consent of Congress to the State of New Jersey and the 
Commonwealth of Pennsylvania to enter into compacts for a 
vehicular tunnel under the Delaware River. 


Flood Control 
Public No. 761 (H. R. 10618, Mr. Whittington of Mississippi): 
Authorizing the construction of certain public works on rivers and 
harbors for flood control, and for other purposes. 
The Act provides that, ‘Hereafter, Federal investigations and 
improvements of rivers and other waterways for flood control 
and allied purposes shall be under 
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Engineers, with approval of the Secretary of War, is amende: to 
make it mandatory that they be installed by the Secretary of 
War when approved by him upon the recommendation of the Chief 
of Engineers and the Federal Power Commission. 

Under the Act the federal government is to pay the entire cos; 
of dams, reservoirs and channel improvements or rectifica‘ions 
for flood control purposes, and to provide reimbursement of such 
projects constructed under the Flood Control Act of 1936. Secre. 
tary of War may either purchase the land and rights of way for 
dams and reservoirs or acquire them by condemnation; he may 
also pay entire cost of prior construction if he finds it reasonable. 


Housing 

Public No. 424 (H. R. 8730, Mr. Steagall of Alabama): Tp» 
amend the National Housing Act, etc. 

Adds a number of amendments to the National Housing Act 
of 1934, which liberalize the provisions for home modernization, 
improvement, and construction on rural, suburban, and urban 
property. 

A Mutual Mortgage Insurance Fund is established, to be used 
by the Administrator as a revolving fund for carrying out the 
provisions of Title II of the Act. The aggregate amount of princi- 
pal obligations of all mortgages insured which may be outstanding 
at one time is limited to $2,000,000,000, except that with the ap- 
provai of the President, the aggregate amount may be increased 
to $3,000,000,000. New provisions are added having to do with 
Rental Housing Insurance, Intermediate Projects, and National 
Mortgage Associations. 


International Highway 

Public No. 564 (H. R. 8177, Mr. Magnuson of Washington): To 
create a commission to be known as the Alaskan International 
Highway Commission. 

A five-member commission is set up, one of the members of 
which is to be a citizen of Alaska, and one a member of Congress 
The commission is to cooperate with a similar body from the 
Dominion of Canada in a study having to do with the location 
and construction of a highway which it is proposed will connect 
the Pacific Northwest Section of the United States with British 
Columbia, the Yukon Territory, and Alaska. The commission 
is to make its report, with recommendations, to the President in 
two years. 

Rivers and Harbors 

Public No. 685 (H. R. 10298, Mr. Mansfield of Texas): Author 
izing the construction, repair, and preservation of certain publi 
works on rivers and harbors and for other purposes. 

Fifty-three projects are in- 





the jurisdiction of and shall be 
prosecuted by the War Depart- 
ment under the direction of the 
Secretary of War and supervision 
of the Chief of Engineers, and 
Federal investigations of water- 
sheds and measures for runoff 
and waterflow retardation and 
soil erosion prevention on water- 
sheds shall be under the jurisdic- 
tion of and shall be prosecuted by 


Am. Soc. C.E. 


» De nt of Agricultur | om 
the Department of Agriculture | [TRANSPORTATION OF SAND AND GRAVEL IN A 


under the direction of the Secre- 
tary of Agriculture, except as 
otherwise provided by Act of 
Congress.” 

Authorizes numerous flood | 
control projects and appropria- 
tions for a five-year period of 
$375,000,000, ending June 30, 
1944, and in addition provides 
$10,000,000 for examinations and 
surveys by the War and by the ; 
Agricultural Departments and discussion. 
$1,500,000 for the Federal Power 
Commission 

The provision of the 1936 
Flood Control Act, that pen- 
stocks may be installed in all 
flood-control reservoirs on rec- 


Four-INcu Pipe 


by Ira B. Mallis 


use. 





Forecast for September 
“Proceedings” 


LATERAL EARTH AND CONCRETE PRESSURES : 
by Lazarus White and George Paaswell, Members | 


A valuable set of theories drawn from experiences of the 
former Committee on Earths and Foundations. 


by George W. Howard, Jun. Am. Soc. C.E. 
A new approach to a complex hydraulic problem yields use- 
ful results, checked by tests at the U. S. Waterways Experi- | studies having to do with the 


ment Station at Vicksburg, Miss. 
Winpb Forces on A TALL BUILDING 


by J. Charles Rathbun, M. Am. Soc. C.E. 
Significant wind-load observations on the Empire State 
Building, with tentative conclusions designed to encourage 


PrINcIPpLES AppyYING TO HiGHwAy ROADBEDS 


Discussing the mechanical properties of typical earthy 
formations with reference to their suitability for roadbed 


see cluded in the bill, the total 
estimated cost of which is 
$37,104,350, to be carried on 
under the supervision of the 
Chief of Engineers and the direc- 
tion of the Secretary of War. 
The Act permits the Secretary 
of War to grant easements for 
rights of way for public roads 
and streets across lands acquired 
by the United States for river 
and harbor and flood control 
improvements, under certain re- 
strictions. 

The Secretary of War is given 
authority to continue hydrologic 


route of the proposed Nicaragua 
| Canal. 
Emergency Relief Act, 1938 
Public Res. 122 (H. J. Res 
679, Mr. Taylor of Colorado) 
Making appropriations for work 
relief, relief and otherwise to im 
crease employment, by providing 
loans and grants for public works 
projects. ‘ 
Act carries a total of $2,919,- 
605,000 of which $2,703,605,00" 
are direct appropriations ane 
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s2\. 0,000 farm parity payments. In the Relief and Work 
Ri portion of the bill appropriations were made to Works 
pro. -ss Administration, National Youth Administration, Farm 
Sec ity Administration, Puerto Rico Reconstruction Administra- 
tion, National Resources Committee, and miscellaneous grants 

ag total under Title I to $1,712,905,000 plus current unex- 
ied balances from the current fiscal year. 
Public Works Administration is extended to June 30, 1941, and 
given an appropriation of $965,000,000, with certain restrictions 
as to its use. 

Means are provided whereby the Federal Building Program, the 
Rural Electrification Administration and the U. S. Housing 
Authority may secure substantial additional funds. 


Reconstruction Finance Corporation 

Public No. 479 (S. 3735, Mr. Glass of Virginia): To amend 
Section 5(d) of the reconstruction Finance Corporation Act, etc. 

For purpose of maintaining and promoting economic stability, 
encouraging employment of labor, the Reconstruction Finance 
Corporation, up to June 30, 1939, is authorized to make loans to or 
contracts with states, municipalities and public instrumentalities 
of one or more states to aid in financing projects authorized under 
federal or state laws. Corporation can also purchase securities 
and make loans to business enterprises whenever capital or credit 
at prevailing rates for character of loan required is not available, 
provided retirement of securities or repayment of loan is reason- 
ably assured. Railroad loans of the kind requiring approval of 
Interstate Commerce Commission are not included within scope 
of this Act. 


Boundary Waters 

Public No. 456 (S. 1570, Mr. Frazier of North Dakota): Grant- 
ing the consent of Congress to compacts or agreements between 
the states of Minnesota, South Dakota, and North Dakota with 
respect to the Red River of the North. 

Deals with utilization and control of the waters of the Red River 
and its tributaries. 


Interstate Streams 

Public Resolution No. 94 (H. J. Res. 150, Mr. Clark of Idaho): 
To permit a compact or agreement between the states of Idaho 
and Wyoming, respecting the disposition of the waters of the Snake 
River, etc. 

Forestry 

S. Con. Res. 31 (Mr. McAdoo of California): A Joint Congres- 
sional Committee on Forestry is created, of five Senators and five 
members of the House, named by-the presiding officers of their 
respective houses, with the chairman to be named by the com- 
muttee. 

Members of Joint Committee are Senators McAdoo, Smith 
S.C.), Bankhead, Pope, and McNary; Representatives Fulmer, 
Doxey, Pierce, Reed, and Englebright. 

Committee is directed to investigate the present and prospective 
situation with respect to forest land of the United States, its con- 
dition, ownership, and management as it affects a balanced timber 
budget, watershed protection and flood control, and other com- 
modities and social and economic benefits to be derived from such 
lands. Committee to report by April 1, 1939, with recommenda- 
tions for legislation. $10,000 authorized for expenses. 


Natural Gas 


Public No. 688 (H. R. 6586, Mr. Lea of California): To regulate 
the transportation and sale of natural gas in interstate commerce, 
etc 

Federal Power Commission given jurisdiction over transporta- 
on of natural gas in interstate commerce. Extent of Commission's 
powers described. 





Construction Papers Available 
JOxe or THe services performed by the Society and available to 


members and others, but particularly for the benefit of members, is 
the stocking of reprints of the various papers from TRANSACTIONS. 
These are in pamphlet form, suitably covered in heavy flexible 
Paper, and offered for sale in individual copies. 

Frequently members who have already received certain papers in 
their regular TRANSACTIONS desire an extra copy on a certain sub- 


ject, On account of ease in handling, necessity of carrying on a 
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journey, or for ready reference on a drawing table or desk. This 
form of reprint will also appeal to the newer members of the Society, 
those who have missed the earlier issues of TRANSACTIONS and wish 
to enlarge their library or reference list by purchase of individual 
papers rather than entire volumes of TRANSACTIONS. 

With these needs in mind, a list has been prepared covering a 
special subject, selected for trial, to discover whether members are 
sufficiently interested in purchasing such reprints. The present 
list deals with the construction field and covers papers from the 
1930-1937 volumes of TRANSACTIONS that appear to be of particular 
interest to members enrolled in the Construction Division. Other 
similar lists may be made available from time to time if interest 
warrants. 

It should be noted that the prices given are those for general sale, 
and that in every instance a discount of 50 per cent is extended to 
members of the Society. Furthermore, a complete list of reprints 
from the TRANSACTIONS through Volume 102 (1937) is available in 
pamphlet form, upon request. 

The present tabulation has been divided into 15 sub-topics, 
covering various branches in the general field of construction. It is 
hoped that the list will prove helpful in directing attention to a few 
of the many outstanding papers available as reprints. 


Aqueducts 

No. 1970 (1937) Surface and Sub-Surface Investigations 
Quabbin Dams and Aqueduct. A 
symposium. By Frank E. Winsor, 
Stanley M. Dore, and Frank E. Fahl- 
eae i”. $. 


ur 


Contracts 

No. 1724 (1930) General Contract System Versus Segre- 
gated Contracts. By Ward P. 
Christie ... .40 

No. 1740 (1930) Letting Construction Work wy Com- 
petitive Bidding. By Edward W. 


Bush... “er . 55 
No. 1861 (1934) Prequalification af Conteactens. By 

Ss i Sra Pe a a .20 
Dams 
No. 1863 (1934) Foundation Treatment at Rodriguez 

Dam. By Charles P. Williams . . .20 


No. 1877* (1934) Actual Deflections and Temperatures 
in a Trial-Load Arch Dam. By 
A. T. Larned and W.S. Merrill . . .70 
No. 1937 (1936) Stabilizing Constructed Masonry Dams 
by Means of Cement Injections. By 


D. W. Cole . 55 
No. 1970 (1937) Surface and Sub-Surface Sevestiontions 

Quabbin Dams and Aqueduct. A 

symposium. By Frank E. Winsor, 

Stanley M. Dore, and Frank E. Fahl- 

ie. % . .75 
Foundations 
No. 1863 (1934) Foundation Treatment at Rodriguez 

Dam. By Charles P. Williams . . .20 
No. 1945 (1936) Distribution of Stresses Under a 

Foundation. By A. E. Cummings . .65 
No. 1959 (1937) Lateral Pile-Loading Tests. hand Law- 

rence B. Feagin .. . es .55 
Highways 
No. 1830 (1933) Highway Construction Management. 

By T. Warren Allen... .30 
No. 1831 (1933) Construction Management. By Rich- 

ard Hopkins ... . 25 


No. 1836 (1933) Western Highway Practice, with Spe- 
cial Reference to California. ” 
C.8. Pope... 45 


No. 1893 (1935) Lincoln Highway from Jerany City to 
Elizabeth, New we. = Sigvald 
Johannesson ... ; les 80 

Materials of Construction 

No. 1751 (1930) Measuring Materials for Concrete. 


By William Mayo Venable ... . .25 
No. 1816 (1932) Manufacturing Concrete of Uniform 

Quality. By William M. Hall .. 45 
No. 1838 (1933) Effects of Bending Wire Rope. By 

Frederick C. Carstarphen. .. . .60 


No. 1888 (1934) Deformation of Steel Reinforcement 
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During and After Construction. By 

Sergius I. Sergev : 35 
No. 1968 (1937) Behavior of Stationary Wire Benes in 

Tension and Bending. By Douglas 

M. Stewart 55 


Pipe Lines 
No. 1795t (1932) Construction of La Ola Pipe Line in 
Chile. By W. B. Saunders 45 
No. 1802 (1932) Economical Design of Hydraulic Pipe 
Line Dredge. By John Francis 
Cushing 45 


Power Transmisston 

No. 1846 (1933) Design Characteristics of the Reading 
Overbuild Transmission Line. By 
Frederick W. Deck 30 


Pumps 
No. 1734 (1930) Characteristics of Centrifugal Oil 


Pump. By Michael D. Aisenstein .20 
Retaining Walls 
No. 1908t¢ (1935) Analysis of Sheet-Pile Bulkheads. By 

Paul Baumann , — 95 
No. 1913 (1935) Wave Pressures on Sea-Walls and 

Breakwaters. By David A. Molitor 40) 
Sewa ge Disposal 
No. 1738f (1930) The Sewage Disposal Works of De 

catur, Illinois. By Samuel A. Gree 

ley and William D. Hatfield “<¥ .60 


Structural Engineering 
No. 1768 (1931) Construction of the James River Bridge 
Project By R. C. Wilson and Her 
bert B. Pope 25 
No. 1787 1931) Final Report of the Committee of the 
Structural Division on Florida Hur 


ricane 20) 
No. 1839 1933) Lake Champlain Bridge. By Charles 
M Spofford i) 
No. 1840 1933) Construction Plant and Methods for 
Erecting Steel Bridges. By A. F 
“o* 


Reichmann 2: 
No. 1860T (1934) The Martinez-Benicia Bridge. By 
W. H. Kirkbride , 40 
No. 1864 (1934) A History of the Development of 

Wooden Bridges By Robert Flet- 

cher and J. P. Snow 05 
No. 1876¢ (1934) Three-Span Continuous-Truss Railroad 
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Bridge, Cincinnati, Ohio. By Wilson 
T. Ballard — ‘ 25 
No. 1906 (1935) Flexible ‘‘First- Story” Came for 
a Resistance. By Nor- 
man R.Green. . . 30 
No. 1922 (1935) Final Report of the Special Comasinns 
on Concrete and Reinforced Con- 


GHeG) AOE lk wc. as & 4 ee | 60 
Tunnels 
No. 1771f (1931) Completion of Moffat Tunnel of Colo- 

rado. By Clifford A. Betts 45 
No. 1809 | (1932) The Eight-Mile Cascade Tunnel, Great 

Northern Railway. A symposium. ry 


No. 1841f (1933) Fulton Street, East River Tunnels, 
New York, N.Y. By Miles I. Kill- 


mer .. *% 5s cf 95 


Water Power 
No. 1775§ (1931) The Shannon Power Development in 

the Irish Free State. By A. R. C 

Markl Y 3.5 “sy rd 20 
No. 1773 (1931) Baldwin Filtration Plant, Cleveland, 

Ohio. By J. W. Ellms, G. W. Ham- 


lin, A. G. Levy, and J. E. A. Linders 75 
No. 1806 (1932) The Don Martin _— By Andrew 

Weiss 30 
No. 1834 (1933) Construction Work ona F ederel Recs 


mation Project. By Morris Mason 60) 


Waterways 


No. 1726* (1930) Flood Control on the River Po in Italy 


By John R. Freeman 65 
No. 1777¢ (1931) The Chesapeake and Delaware Canal 

By Earl I. Brown 50 
No. 1781 (1931) The Training Wall Across the Liao Bar 

in Manchuria. By P. N. Faweett . 3 
No. 1833 (1933) Engineering Features of the Illinois 

Waterway. By Walter M. Smith 55 
No. 1850 (1933) Construction Methods on the Welland 

Ship Canal. By E. G. Cameron 6 
No. 1901§ (1935) Renewal of Miter-Gate Bearings, 


Panama Canal. By Clinton Morse 3 


* J. James R. Croes Medal 
t James Laurie Prize 
t Thomas Fitch Rowland Prize 
§ Collingwood Prize for Juniors 
Arthur M. Wellington Prize for Part | of this paper, and Thomas Fitch 


Rowland Prize for Part 3 





Administering a Loc 


il Section 


By E. L. WARNER, Presivent or THe Tacoma Section 


Abstract oO} Address al the Conference of Weste 


I AM not particularly interested, for the purpose of this discus 
sion, in a member's education or qualifications or salary. The only 
thing I am interested in is that he belongs to the Society and that 
he is affiliated with the local group, and it is up to the Local Section 
administration to do something about it 

I would like to compare a Local Section to a college. It 
place where a group of people with varying and varied back 
grounds, but more or less similar ambitions and aims, could get 
together and become acquainted, make friends, exchange ideas and 
information and influence. As engineers we gain the basis for our 
technical information and learn how to think along technical and 
engineering lines; we learn to think as well as to solve; and finally, 
more important than anything else, we learn that one small head 
cannot carry all the information there is available on a subject 
And so we depart out into the world, as engineers, having learned 
where it is to be found in the books and how to interpret it. That 
is my picture of a college. It is also my picture of a Local Section 

In other words, if we can provide a place where engineers like to 
meet, where they enjoy the opportunity to associate with one an 
other and to mingle and become acquainted and form friendships, 
exchange ideas and influences, and where the acquisition of new in 
formation through the medium of programs is available, then I 
think we have built a successful Section 


is a 


“rn Local Sections, Salt Lake City, July 19, 1938 


The meeting place should be the finest and nicest meeting pla« 
that is available, and the meal that is served (I believe there should 
be a meal) should be the most expensive that the large majority 
of the members can afford to buy. No Section can thrive in an 
atmosphere of the greasy-spoon variety 

The business of the Section should be handled by regular meet 
ings of the board, and the matters should be so thoroughly threshed 
out there that when they are presented to the Section for final di 
position a minimum of discussion is required. 

I would lean to a minimum of committees if for no other reason 
than to get away from a multiplicity of reports. I think a thing 
can very easily be organized to death. Standard committees ' 
cover the standard functions, of course, are important. Beyond 
that I would not go 

I have come to believe, over these few years of observation, that 
one good man is a better program committee than three, five, or 4 
dozen, even if they are all good. He should have nerve enough ' 
ask anybody to speak no matter how important or busy the man 
may be, and to suggest that the speaker should sit down when 
everybody but the speaker knows he is through. He should ! 
conceited enough to consider himself an average member of the 
Section, so that he will be in a position to plan programs that should 
please the majority of the group. 
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orograms themselves I think should be varied. They should 
ected or checked over just as carefully for timeliness and 
interest as they should be for technical content. The 
s, naturally, are very important. The only man who is 
| to appear on the program is the man who has a real mes- 
g.ve and the ability to present it. The program should af- 
place for the Juniors and the students to expend their ener- 
their benefit as well as ours. 
rh feeling of congeniality and good fellowship is one of the 
that runs a Section. If you go into a Section and you don’t 
ugh out loud, it is a flop. 
The Tacoma Section is largely made up of engineers from Ta- 
oma. and from Olympia, the state capital, where the State High- 
way Department is. We have ten counties in southwest Washing- 
ron and our fall meeting will be held down in the center of the 
Section rather than up in Tacoma in the northern part of our area. 
We will go down to Longview*and invite the Portland Section up 


OlMix 
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to meet with us. We will invite all the engineers in that area 
whether they are Society members or not to come in and look us 
over. 

The Tacoma Section was organized some time in 1930 just prior 
to the Annual Convention there in 1931. At that time there was 
formed a ladies’ auxiliary for the better entertainment of the wives 
in attendance at the convention. This ladies’ group is still in 
existence. They have their own officers, they raise their own 
finances, they have their own meetings at times different from ours. 
Their function is mostly social, but they are stili functioning and 
once a year at our annual installation our meeting takes the form 
of a dinner dance and our meal becomes more of a banquet. All 
but the very necessary items of business are dispensed with; the 
program becomes light, suitable entertainment; and the evening is 
given over to dancing. With all the things that have contributed 
to what we believe is a successful Section in Tacoma, the ladies have 
contributed a lot. 





Publicizing Local Section Activities 


How to Advise the Membership and to Inform the Public 


By Racpxu G. WapswortTh, Presivent or THE SAN Francisco Secrion 


Reap sy T. J. Corwin, Jr., Secrerary or THE Section, at THE Locat Sections Conrerence aT Sact Lake Cry, Jury 19, 1938 


From the standpoint of purpose or objective, there are two types 
f local publicity for a Section which, for the purpose of discussion, 
ire here designated as inside publicity and outside publicity; that 
is, the first type is for the information of our own members, and the 
second for the information and education of persons outside the 
section 
INFORMING THE MEMBERS 


Inside publicity is essential to the success of a Local Section, 
particularly if the membership is scattered over a wide area. Pos- 
sibly not more than 25 per cent of the membership of a Section at- 
tend any single meeting, and probably 50 per cent never attend a 
meeting in any given year. Consequently the meetings can hardly 
be expected to serve as a medium for keeping the entire member- 
ship informed as to the activities of the Section. The purpose of 
inside publicity is to keep all members fully acquainted with the 
activities of the officers, committees, and individual members of the 
Section with a view to stimulating attendance at meetings and sus- 
taining interest. If these purposes can be accomplished, the Sec- 
tion is assured of increasing membership rolls and continuing in- 

ome through the collection of local dues. 

rhe methods of securing inside publicity are limited and com- 
paratively simple. The obvious method is to issue at regular in- 
tervals some form of publication presenting all possible information 


which might be of interest to the whole membership. It would in- 
lude the minutes of meetings, but this probably is not sufficient. 
During the past two years the San Francisco Section has been 
sending out, in addition to the regular monthly proceedings of the 


meetings, a three- or four-page publication containing items of 
general and personal interest, written up in informal style so as to 
attract attention. It would be very helpful if the several Sections 
that issue a news publication would exchange copies with one an- 
ther 

INFORMING THE PUBLIC 


Outside publicity is much more difficult, and, perhaps to the 
profession as a whole, is much more important. The purpose of 
utside publicity is to acquaint the general public with the ac- 
vities of the Society, the Local Section, and the engineers who 
mprise its membership. It is important that the public in 
general have a better conception of the services that civil engineers 
‘n render. Every encouragement should be given to the idea 
‘Mat construction work should receive the attention of engineers 
‘(some time in the process of promotion, and prior to the actual 
“xpenditure of funds. The public should also be informed that the 
Society maintains standards of ethics and professional conduct 
and s is a safeguard to the public against improper or in- 
mpetent work. 
sever ethods suggest themselves to bring about desirable 
tsi icity, and many of these have been discussed at pre- 
lous Loca! Sections’ conferences. The methods which have been 


suggested, and which we are attempting to employ in the San 
Francisco Section, are as follows: 

1. Supply news items of interest to local newspapers and to 
various journals. A news bulletin, if used by a Section, may be of 
value as a means of transmitting news to newspapers, particularly 
newspapers in communities at a distance from the headquarters 
of the Section. This is true, of course, only if the news bulletin 
contains material of general interest not already published. 

2. Publish articles or summaries of articles that have been pre- 
sented at Local Section meetings, giving credit not only to the 
speaker but also to the Section under whose auspices the meeting 
was held. 

3. Encourage members of the Section to serve on various civic 
committees where engineering training will be helpful. 

4. Encourage requests from fraternal and civic organizations 
for speakers on engineering subjects and select members of the 
Section for such assignments. 

All these methods should be in the hands of a publicity committee, 
which must be extremely aggressive and alert. The job is not an 
easy one. It requires continuous attention so that occurrences of 
consequence can be picked up and reported promptly. 

The publicity committee should be continued from year to year 
without complete reorganization at the end of each term of the 
officers of the Section. This will permit of taking advantage of 
contacts made by members of the committee with reporters, edi- 
tors, and others through whom news releases are secured. In a 
Section that has a paid secretary, it is probable that he should 
either act as the center for the release of news, or should at least 
work very actively with the publicity committee so as to insure 
uniform methods and policies. 





Society Members Inspect Garfield 
Flood Control Construction 


Mempsers of the Society attending the Annual Convention at 
Salt Lake City took particular interest in the million-dollar flood- 
control structures designed 
to protect the Garfield 
smelter of the American 
Smelting and Refining 
Corporation from disas- 
trous mud flows from the 
steep canyon behind the 
plant. Rain storms of 
cloudburst intensity, even 
when covering compara- 
tively small areas, bring 
down soil, gravel, and 
boulders in a mixture re- INSPECTING EROSION-CONTROL DAM 





———— 
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sembling wet concrete and possess- 
ing a disastrous crushing power. 

The structures now being built 
consist of two mile-long earth 
dams to create successive stilling 
pools in which the flood stream can 
deposit the greater part of its 
burden. The water itself is then 
to flow through spillways, chan- 
nels, and intermediate drops to the 
lower basin and thence through a 
20-ft square culvert beneath the 
plant buildings. For greatest pro- 
tection from erosion, many of the 
hydraulic structures have a sur- 
face of one- or two-man stone set 
in a concrete backing. The tex- 
ture of the resulting surface is shown in the accompanying photo- 
graph of an intermediate drop with a 30-ft wing wall. The other 
photograph shows the inspecting party listening to a description 
of the work before dispersing to examine the details of the project. 





30-Fr RETAINING WALL 





News of Local Sections 





% . 
Scheduled Meetings 

District oF Co_umMBIA SectTion—Inspection trip to the U. § 
Naval Model Basin on the Potomac River on September 17 

GeorGia Section—Luncheon meeting at the Atlanta Athletic 
Club on September 12, at 12:30 p.m. 

ILLiNor1s Secrion—Luncheon meetings at the Chicago Engineers 
Club every Friday noon during September. 

Los ANGELES Secrion—Dinner meeting at the University Club 
on September 14, at 6:15 p.m 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday, at 12:10 p.m 

Sr. Louts Secrron—Luncheon meeting at the Mayfair Hotel on 
September 26, at 12:15 p.m 

SEATTLE SecTion—Dinner meeting at the Engineers Club on 
September 26, at 6:00 p.m 

TENNESSEE VALLEY Section—Dinner meeting of the Asheville 
Sub-Section at the George Vanderbilt Hotel on September 19, at 
6:30 p.m.; dinner meeting of the Chattanooga Sub-Section at the 
Y.W.C.A., on September 22, at 6:30 p.m.; dinner meeting of 
the Knoxville Sub-Section at the University Cafeteria on September 
1, at 6:15 p.m 

Totepo Secrion—Dinner meeting during the first or second 
week in September (time and place to be determined later). 


Recent Activities 


ARIZONA SECTION 
A dinner meeting of the Arizona Section took place at Phoenix 
on July 13. On this occasion the guest of honor and speaker was 
Raymond A. Hill, Director of the Society. There were 14 present. 


District oF COLUMBIA SECTION 

On June 27 members of the Junior Forum of the District of 
Columbia Section enjoyed an interesting meeting. After a brief 
business discussion the session was turned over to James H. Carr, 
Jr., the speaker of the evening. Mr. Carr, who is connected with 
the National Lumber Manufacturers’ Association, then presented 
an illustrated paper on ‘‘The Use of Lumber as a Structural Ma 
terial.’ He is at present engaged in running some tests on timber 
construction in the engineering laboratory at George Washington 
University, and his comments proved of great interest 


HAWAII SECTION 

There were 23 present at a meeting of the Hawaii Section, which 
took place at the Pacific Club in Honolulu on June 7. Following 
dinner and a short business meeting, an interesting technical dis 
cussion was led by William R. Bartels, bridge engineer in the De 
partment of Public Works, Division of Highways. Mr. Bartels 
commented on factors in the design and construction of several 
types of bridges recently built in Hawaii, and answered many 


questions. 
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MICHIGAN SECTION 


At the end of the current school year the Michigan State C, ge 
Student Chapter was host to the Michigan Section at Lan-ing 
Chester L. Allen, vice-president of the Section, acted as toast: as. 
ter, and there were speeches by both Section and Student Chapter 
officers. Because of the illness of Professor Hanna, the scheduled 
speaker, the technical program was in the hands of James Tyson, 
professor of soils at Michigan State College, who gave a very ip. 
teresting talk. There were 42 present. 


NORTHEASTERN SECTION 


Despite a heavy rainfall, over 250 members of the Northeastern 
Section of the Society and the Boston Society of Civil Engineers 
enjoyed a joint outing on June 11 to the Quabbin Reservoir of the 
new Ware-—Swift water supply of the Boston Metropolitan Water 
District. This all-day excursion included an inspection of the 
Ware River intake works at Barre, and the intake works, dam, and 
dike at the Quabbin Reservoir. Following luncheon, a brief ex- 
planation of the works was given by Karl R. Kennison, assistant 
chief engineer of the Metropolitan District Water Supply Com- 
mission and also president of the Boston Society of Civil Engineers. 
Others who discussed the project were Frank E. Winsor, chief 
engineer of the Commission, and Eugene C. Hultman, chairman of 
the Commission. It is expected that the filling of Quabbin 
Reservoir will begin in the spring of 1939. 


PANAMA SECTION 


A meeting of the Panama Section was held at the Union Club in 
Panama City on July 11. The speaker of the occasion was A. W 
Brooks, superintendent of the northern district of the Municipal 
Engineering Division of the Panama Canal. Mr. Brooks gave a 
comprehensive description of the municipal water supply, and 
sewerage facilities of the Canal Zone and, later, led a general discus- 
sion on the subject. After a business session the meeting ad- 
journed and refreshments were served. The attendance was 15, 


PvuERTO Rico SECTION 


On July 15 a number of members of the Puerto Rico Section and 
representatives of the civic societies of the island attended a con- 
ference for the purpose of discussing the subject of federal legisla 
tion on housing and its effects in Puerto Rico. The discussion was 
led by Adriano Gonzalez, president of the Caribbean Engineering 
Company, who gave a thorough résumé of the situation. The pub 
lic was invited to discuss various points, and it is felt that the con- 
ference took the first practical step in paving the way for helpful 
legislation in Puerto Rico. 


SACRAMENTO SECTION 


The usual luncheon meetings were enjoyed by the members of 
the Sacramento Section during July. At the meeting held on th 
5th there were 57 present to hear Glenn Chamberlain, of the Cali 
fornia Division of Highways, read a paper on ‘‘Concrete Mixes and 
Their Uses.’ An enthusiastic discussion followed. On July |2 
Joseph C. Boyd, civil engineer of Sacramento, gave an illustrated 
lecture on a recent trip to Europe. The attendance was 56, The 
speakers at the luncheon held on July 19 were Mrs. Rita Campbell 
supervisor of the branch libraries of Sacramento, who discussed a 
library bond issue soon to be voted on; and C. F. Hamlin who 
spoke on the projects of the Tennessee Valley Authority, where he 
was employed for some time. On July 26 George D. Gilbert, 
junior engineering field aid in the California State Division of 
Highways, gave an interesting talk on reporting and accounting o! 
railroad work on federal grade separations. 

SPOKANE SECTION 

Following a luncheon held at the Crescent Tea Room on July 5 
members of the Spokane Section discussed various business mat 
ters. Several committees were appointed, and John Howard was 
selected as the official delegate to represent the Section at the Salt 
Lake City Meeting. There were 14 present. 

TEXAS SECTION 

New officers for the Fort Worth Branch of the Texas Section wert 
recently elected. These are William Grant, president, and Marvin 
C. Nichols, vice-president. Homer Hunter was reelected secretary: 
treasurer. 
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ITEMS OF INTEREST 








Civ1L ENGINEERING 
for October 


Next month’s Crvit ENGINEERING will 
earry the second of Clarence W. Hubbell’s 
informative articles on the Detroit sewage 
disposal project. The earlier paper, pub- 
lished in July, gave the background, de- 
velopment, and a brief general description 
of the project; the forthcoming install- 
ment includes a detailed description of 
the plant itself. Plain sedimentation, 
Judge incineration, and chlorination of 
the effluent are the treatment processes for 
which provision is being made. 

Another interesting feature of the Octo- 
ber issue is E. K. Morse’s historical ac- 
count of the errors made in the construc- 
tion of the Hawkesbury Bridge in Aus- 
tralia some 50 years ago. It was Mr. 
Morse’s first field assignment, and the 
difficulties he encountered in floating the 
heavy steel spans into place and in other 
features of the work make a fascinating 
story that is not without a moral. 

Of special value to Juniors will be Alton 
C. Chick’s paper describing the “Rhode 
Island Experiment’’—the junior engineers’ 
organization for professional development 
that has attracted attention throughout 
the country. How it was started, how it 
is being carried on, its aims and activities, 
are all explained in detail. 

Other papers on the schedule are being 
chosen from the fields of airway and high- 
way transportation, erosion control, ir- 
rigation, water supply, and surveying. 
Some of these are abridgments of papers 
presented at the Annual Convention, while 
others are independent contributions. 





American Welding Society 
Issues Handbook 


IN RESPONSE to a demand for practical 
up-to-date information on the subject, the 
American Welding Society has just pub- 
lished the first edition of its Welding Hand- 

k, a comprehensive 1,200-page volume 
treating all phases of the art. The con- 
tents fall into four main sections. The 
first covers the fundamentals of the vari- 
ous processes (arc, gas, resistance, and 
thermit welding; stress-relieving; and so 
forth); the second, materials and metal- 
lurgy; the third, testing; and the fourth, 
applications. Full data on metal cutting 
ind a number of processes allied to welding 
and cutting are also given. In the last 
section, the chapters on design and fabri- 

auion of buildings, bridges, and railway 


Engineering Events in Brief 





rolling stock and track are of special in- 
terest to civil engineers. 

More than a year and a half was de- 
voted to the preparation of this volume, 
which was kept up to date until the last 
possible moment. An impartial approach 
to the subject matter characterizes the 
whole treatment. To ensure accuracy of 
statement and authoritative recommenda- 
tions, the editorial committee selected 
outstanding authorities in each field as au- 
thors for the respective chapters, and later 
invited a number of other authorities to 
review each chapter. Thus 90 authors 
and 237 reviewers participated in the prepa- 
ration of the book. D. S. Jacobus was 
chairman of the editorial committee in 
charge of this work, and W. Spraragen was 
editor. 

Copies of the handbook can be obtained 
from the American Welding Society, 33 
West 39th Street, New York, N.Y., at 
$5 each to members of the American Weld- 
ing Society, $6 to others in the United 
States, and $6.50 in foreign countries. 





Society Representatives at 
International Engineering 
Congress, Glasgow 


As THE Society’s representatives, W. J. 
Buchanan, of Glasgow, Scotland, and 
George A. Orrok, of New York, attended 
the International Engineering Congress 
held at Glasgow on June 21-24, 1938, in 
connection with the Empire Exhibition. 
More than one thousand persons were en- 
roled in the congress, including official 
delegates from twenty different countries. 

Among the papers presented at the 
technical sessions was one by Mr. Orrok, 
on “‘The Central Station in One Man’s 
Lifetime.’’ ‘This address proved most 
interesting,’ writes Mr. Buchanan, ‘‘and 
its value was greatly enhanced by the 
slides of American power stations that ac- 
companied it. Mr. Orrok’s keen sense of 
humor added greatly to the charm of the 
presentation.”” The program also in- 
cluded papers on such subjects as progress 
in the internal combustion engine; inter- 
national air transport; and river and har- 
bor developments at Glasgow. Recep- 
tions, and trips to cover the main in- 
dustries and beauty spots of southern 
Scotland, were other features of interest. 

The presidential address, by Lord Weir, 
“dealt with the progress of engineering 
throughout the world, and ended on a 
somewhat gloomy note, with a special 
reference to the debasement of science for 
the purposes of war.’’ Mr. Buchanan 








concludes his report, however, in a more 
cheerful vein: 

“The constituent units of this great 
congress appeared to blend admirably 
together to form a homogeneous body, ir- 
respective of nationality, political opinion, 
or age, and it will certainly do much to 
extend that feeling of good will and com- 
radeship now existing between the en- 
gineering societies of the world.” 





More Members Honored 


IN THE July and August numbers of 
Crvi. ENGINEFRING appeared lists of 
members who were awarded honorary de- 
grees during the past commencement 
season. Since these issues went to press 
news of other members thus honored has 
been received at Society Headquarters. 
These are as follows: 

ALEX Dow, Hon. M. Am. Soc. C.E., 
doctor of arts in business administration, 
Wayne University. 

CHARLES H. Locuer, M. Am. Soc. C.F , 
doctor of engineering, University of Mary- 
land. 





Page of Special Interest 


THE picture reproduced on the page of 
special interest (page 5) of this issue was 
taken in Chicago, and shows Wrigley 
Tower, Michigan Drive, the Chicago 
River, and Wacker Drive. Because of the 
early hour, 7:20 a.m. (6:20 sun time), and 
the fact that it was Sunday, there are few 
people or automobiles on the street. The 
drives, bridges, and buildings are effec- 
tively framed by the buildings close to the 
camera, and blend to make an artistic 
study of what the engineer has done to help 
make a city great and attractive. 

This photograph was taken from a win- 
dow of the Medinah Club by Prof. Frank 
Kerekes, M. Am. Soc. C.E., of Iowa State 
College, while he was attending the Mid- 
Western Conference of Student Chapters. 





Brief Notes from Here 
and There 


Employment and the Engineer's Relation 
to It is the title of a 44-page booklet just 
published by American Engineering Coun- 
cil. Its contents comprise the addresses 
and digests of the discussions presented 
at Council’s public forum held in Phila- 





FALL MEETING of the Society, in Rochester, N.Y., October 12-15, 1938 
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delphia in May Copies are available at 
15 cents each at Council’s headquarters, 


744 Jackson Place, Washington, D.C 


. . . * 


SANITARY engineers and water-works 
operators and chemists will gather in 
toston on September 13-16 for the 57th 
Annual Convention of the New England 
Water Works Association. Features of 
the technical sessions are symposiums on 
the cost of a water supply in New England 
and on miscellaneous uses of water 


\ COMPREHENSIVE report on the Rio 
Grande joint investigation has just been 
published by the National Resources Com 
mittee as Part VI of its series on Regional 
Planning The investigation, it is said, 
constitutes a unique approach to the prob- 
lems underlying a grave controversy Over 
an interstate rivet “For the first time 
the states engaged in such a controversy 
joined with one another and with the 
federal government in an endeavor to 
find a satisfactory basis for the allocation 
of the waters of a river through the as 
sembly of the factual data essential to 
such an allocation.’”’” The report includes 
sections on ground-water resources, water 
utilization, water quality, and water im 
portation and storage (Two volumes 
Vol. I, Text, 566 pp.); Vol. Il, Maps 
For sale by the Superintendent of Docu 
ments. Washington, D.C., at $3.50 a set 


Tne American Public Health Associa 
tion will convene in Kansas City, Mo., 
on October 25, for its four-day annual 
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meeting The public health engineering 
section of the Association has arranged for 
a number of sessions of interest to sanitary 
engineers. Full details appear in the 
August issue of the American Journal of 
Public Health 


. al * * 


MUNICIPALLY owned water works serve 
83.6 per cent of the urban population of 
the United States, according to a recent 
survey of water works ownership in cities 
of 3,000 and over. In 22 states the per 
centage is above 90, and in only 5 is it 
less than 50. 

o * * * 

MANY important developments in weld 
ing will be discussed at the annual meeting 
of the American Welding Society, to be 
held in Detroit, October 16-21. Of spe 
cial interest to civil engineers will be the 
technical session on welding in construc- 
tion work (October 17); the “railroad 
session”? (October 21); and a number of 
the papers to be presented at other ses 
sions on such topics as aluminum, copper, 
and alloy welding; fatigue of welded con 
nections; and the effect of rigid beam 
column connections on column stresses 


> * > > 


CIVIL ENGINEERS studying economic 
trends in large cities, the causes and effects 
of WPA, and direct and indirect relief in 
densely populated areas, will find of in 
terest a relief study made recently by 
Howard Whipple Green, M. Am. Soc 
C.E., under the auspices of the Cleveland 
Health Council. The study, ““Two Hun 
dred Millions for Relief in Cleveland, 
1928-1938,” traces the increase in appro 


priations for relief according to 
scope, and the geographic distribut; 


needy persons. Like previous st, (|; 

prepared by Mr. Green, this public. jo, 
approaches economic problems by of 
census tracts. The city of Cleveland and 
its suburbs are represented by 28 naps 
dividing the city into economic as 
showing such analyses as the num! of 


jobless per 100 gainful workers, and th, 
areas cared for by various beneficen( oy 
ganizations. Copies can be obtained 
from the Cleveland Health Councij 
1001 Huron Road, Cleveland, at $j (y 
each 


BRITISH engineers are planning an 
tensive tour of Canada and the United 
States on the occasion of the joint autum 
meeting of the Iron and Steel Instityuy 
and the Institute of Metals. They wil! 
arrive in New York on October 2, and i; 
the following three weeks will visit Balti 
more, Washington, Pittsburgh, Voungs 
town, Cleveland, Detroit, and Chicag 
Their hosts in the United States will by 
the American Iron and Steel Institut: 
and the American Institute of Mining an 
Metallurgical Engineers. 


. * > * 


SANTIAGO, Chile, will be host to 
Third Pan-American Highway Congress ir 
January 1939. In connection therewit! 
an international highway exhibition 
planned, at which road machinery, mat 
rials, and vehicles from many countri 
will be on display. Roberto Torretti of 
Santiago is commissioner general of th 
exhibition 





De Havilland’s Arch 


Collapse 


of the famous “‘De Havilland Arch’ at Seringapatam, Mysore, India, 


vas brought to the attention of ‘‘Civil Engineering’’ recently through the inquiry of a 


udscrioer 


The following details have just 


been secured from G. B. E. Truscutt, 


Assoc. M. Am. Soc. C.E., and N. N. Ayyangar, chief engineer of Mysore 


FoR MANY YEARS the old brick arch at 
Seringapatam, India, was a point of in 
terest to tourists On first sight, it 
attracted attention by its lack of any ap 
parent reason for existence, for its spanned 
a perfectly level piece of ground. Of in 


terest also was its “‘springiness’’; thou 


sands of travelers, it is said, have amused 
themselves by jumping up and down on 
the keystone and watching the arch give 
and rebound 

This arch is of special historical interest 
to civil engineers. About 1806 De Havil- 
land, the well-known British officer who 


later served as chief engineer of Madra 
proposed bridging the river Cauvery wit 
a series of brick arches of spans greatly « 
ceeding any that had been attempted wy 
to that time. When higher authority : 
his design aside as visionary, he resolv 
to demonstrate its practicability 
building an experimental span in his ow! 
garden. The “Rainbow Bridge’’—spai 
112 ft, rise 12 ft, width 3 ft—resulted 
The abutments were of rough stone 
clay filled with earth, and were apparent! 





rut 


Brick ARCH AT SERINGAPATAM, MYSORE 
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\ 3, N o. 9 
ted in stages. The arch itself 
burnt country brick, in mortar, 
thickness of 3 ft 10'/; in. at the 
ww, and about 4 ft 6 in. at the springing. 
Str due to dead load amounted to 
tons per sq ft near the keystone 
id 12 tons per sq ft at the haunch—and 
th pact loads contributed by athleti- 
ally oclined visitors probably added con- 
<iderably to those figures, 

No one knows just why the bridge col- 
in 1926 at the ripe old age of 130 


year Various theories have been put 


forward, such as the sliding action at the 
springing and the crushing of masonry. 
The collapse occurred during a heavy 
rain, when the arch was thoroughly soaked 
and therefore somewhat soft. ‘One is in- 
clined to conclude,” writes Mr. Ayyangar, 
that failure was due to the heavy internal 
stresses and the deterioration of the arch 
with age.’ At all events, the collapse 


discredited a tradition that had developed 
among the people of the vicinity that the 
span contained some mysteriously de- 


signed inner reinforcement of metal. 
Nothing but brick and mortar was found 
in the ruins, 





NEWS OF ENGINEERS 
Personal Items About Society Members 





\.pert W. Dooxitt.e, Jr., formerly a 
jetailer for the American Bridge Company 
at Ambridge, Pa., is now draftsman and 
lesigner for Jackson, Moreland, Engi- 
neers, of Boston, Mass. 


Rk. G. Hosea recently resigned from the 
position of associate engineer for the In- 
‘ternational Boundary Commission, at 
El Paso, Tex., to accept that of engineer- 
wcretary of the newly organized Colorado 
River Board of California, with offices in 
Los Angeles, Calif. 


EpwaRD L. MoreELANpD, for the past 
three years head of the department of 
electrical engineering at Massachusetts 
Institute of Technology, has been made 
lean of engineering there. 


Water V. Barry, city engineer of 
New Haven, Conn., has been appointed to 
the additional post of director of public 
works and will combine the duties of the 
(Wo positions. 


Ropert H. RANDALL, consulting engi- 
neer for the National Resources Com- 
mittee, Washington, D.C., was appointed 
vy President Roosevelt to represent the 
United States at the first preparatory 
meeting of the International Public 
Works Committee at Geneva, Switzer- 
land, which began on June 27. 


Witarp T. CHEVALIER, vice-president 
and publisher of the construction and min- 
ing papers of the McGraw-Hill Publishing 
\ompany, has accepted an appointment as 
publisher of Business Week. 


Leste G. HOLLBRAN has resigned as 
uef of the planning section of the WPA 
for New Vork City to become connected 


with the Metropolitan Life Insurance 


Company on work on its new housing de- 
velopment in New York City. 


James BERTRAND WELLS was recently 
notified of his appointment as professor of 
civil engineering at Stanford University. 
He was formerly associate professor of 
civil engineering. 


J. S. Rarrety, sanitary engineer for 
Hamilton County, Ohio, has been ap- 
pointed manager of Laurel Homes, a 
Cincinnati housing project. 


Howarp L. Wuire has resigned from 
the engineering staff of the Indiana State 
Highway Commission to accept a position 
as instructor in the department of civil 
engineering at Rose Polytechnic Institute. 


WrttiaM R. SEEGER is now employed 
as a sanitary engineer by C. C. Kennedy, 
consulting engineer of San Francisco. 


Irvinc V. A. Hute, formerly consulting 
engineer for Madigan-Hyland, of New 
York City, has been made chief engineer 
and acting deputy commissioner of the 
Department of Public Works of the City 
of New York. 


FRANK MILNER has been commissioned 
a second lieutenant in the Corps of Engi- 
neers, Regular Army, and ordered to duty 
with the Fifth Engineers, Fort Belvoir, 
Va. 

Mitton E. Crossy, until recently 
manager of the Chicago office of the Nich- 
olson Company, has accepted a position 
as general manager of the Burrell Engi- 
neering and Construction Company, of 
Chicago. 


M. J. Popper is now employed as 
assistant designer for the New York City 
Board of Water Supply. He previously 
held a similar position with the New York 
City Tunnel Authority. 


W. W. KEL Ly has assumed the position 
of general purchasing agent of the Atchi- 
son, Topeka and Santa Fe Railway Com- 
pany, with headquarters in Chicago. 


WARREN E. Witson, formerly assist- 
ant professor of civil engineering at the 
South Dakota School of Mines, has ac- 
cepted a similar position at Tulane Uni- 
versity. 


J. L. Barron recently resigned as di- 
rector of the division of sanitation of the 
Westchester County (New York) Depart- 
ment of Health to become county sanitary 
engineer and to organize a division of sani- 
tation for the department of health in 
Nassau County. 


Harry E. SKINNER, previously in the 
U. S. Engineer Office at Rock Island, IIl., 
has been commissioned a second lieu- 
tenant in the Corps of Engineers, U. S. 
Army, at Fort Belvoir, Va. 


ALFRED M. Lunp has become connected 
with the Lund-Buxton Engineering Com- 
pany in Little Rock, Ark. Until recently 
Mr. Lund was chief resident engineer- 
inspector for the PWA, with headquarters 
in the same city. 


Curiton A. WriGurt, formerly hydrau- 
lic engineer for the National Hydraulic 
Laboratory, National Bureau of Stand- 
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ards, Washington, D.C., has been ap- 
pointed professor of sanitary and hy- 
draulic engineering at the Polytechnic 
Institute of Brooklyn. 


C. W. ULLom has resigned as assistant 
chief engineer of the Muskingum Water- 
shed Conservancy District to accept a 
position as division engineer in the flood 
control bureau of the Water and Power 
Resources Board, Commonwealth of Penn- 
sylvania, with headquarters in Harris- 
burg, Pa. 


E. Montrorp Fucik is now employed 
as soil technician for the Harza Engineer- 
ing Company, in connection with the 
Santee-Cooper Project at Charleston, 
S.C. He was formerly in the U. S. 
Engineer Office at Ithaca, N.Y. 


Cares G. W. CALDWELL has accepted 
a position as district sanitarian for the 
7th Health District at Silver City, 
N.Mex. 


Cart H. HEILBRON, JrR., previously 
assistant engineer for the Metropolitan 
Water District of Southern California, 
has become an associate engineer in the 
U. S. Engineer Office in Los Angeles, 
Calif. 

CHARLES P. REMING has resigned as 
valuation engineer for the Railroad Com- 
mission of Texas to go into the office of 
the J. W. Beretta Engineers in the Na- 
tional Bank of Commerce Building, San 
Antonio, Tex. 


Car H. Hoyem, formerly area engineer 
for the WPA at Towner, N.Dak., is at 
present employed as principal civil engi- 
neering draftsman in the dam design sec- 
tion of the U. S. Engineers at Alham- 
bra, Calif. 


WrttiaM H. Roperts has been made 
commissioner of public works of Rochester, 
N.Y. He was formerly assistant engineer 
in the department of engineering of that 
city. 


Epwarp C. La VALLEY, for a number of 
years on the engineering faculty of New 
York University, has been appointed 
sanitary engineer in the division of sanita- 
tion of the Westchester County Depart- 
ment of Health. 


WILciaM H. SAYLOR is now an assistant 
engineer in the U. S. Engineer Office at 
Los Angeles, Calif. He was previously a 
junior engineer for the Metropolitan 
Water District of Southern California. 


Stipney M. Marks, formerly civil 
engineer for the Rosoff-Brader Construc- 
tion Corporation, of New York City, has 
become an engineering inspector for the 
New York City Board of Water Supply, 
his present assignment being Shaft No. 17 
at Valhalla, N.Y. 


CLARENCE W. DUNHAM, assistant engi- 
neer in the design division of the Port of 
New York Authority, has been appointed 
instructor in architectural construction 
in the Cooper Union Art School, the ap- 
pointment to be effective at the beginning 
of the current school year. Mr. Dunham 
will also continue his work with the Port of 
New York Authority. 
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Joun J. Hurvey is now chairman of the 
Planning Board of the City of Somerville, 
Mass. 

WiiiraM H. OversHIner, until recently 
with the Orange County (California) 
Flood Control District at Santa Ana, 
Calif., has become assistant engineer in 
the U.S. Engineer Office at that place. 


Hat H. HALE has accepted a position 
as district office engineer of the south 
eastern district of the Portland Cement 
Association, with headquarters in the 
Hurt Building, Atlanta, Ga. For a 
number of years Mr. Hale was city engi 
neer of Knoxville, Tenn., and he served as 
secretary-treasurer of the Tennessee Val 
ley Section from the time of its organiza 
tion in 1934 until his recent removal to 
Atlanta. 

Perry B. HAcKetTT was recently com 
missioned a second lieutenant in the Corps 
of Engineers, U. S. Army, and will be 
with the 3d Engineers, Schofield Barracks, 
Honolulu, Hawaii. 

Benjamin C. SEAL, senior civil engineer 
ing draftsman for Hubbell, Roth and 
Clark, of Detroit, Mich., has been loaned 
by that organization to the W. E. Wood 
Company, for whom he will serve on the 
Down River Sewage Treatment Project 

BENJAMIN S. PHILBRICK has been ap 
pointed construction superintendent for 
the Tennessee Valley Authority at Gun- 
tersville Dam, Ala. He was formerly 
assistant construction superintendent on 
that project. 

Roper? E. Hives, until recently struc 
tural designer for the Alabama State 
Highway Commission at Montgomery, 
Ala., has accepted a position as assistant 
structural engineer in the U. S. Bureau of 
Yards and Docks in Washington, D.C 
Por, JR., is now senior 
Power 


Harry T. 
engineer for the Santee-Cooper 
and Navigation Project, with headquar 
ters in Charleston, S.C. 


Ervin GREENBAUM, formerly construc 
tion engineer for Rosoff Brothers, Inc., 
of Detroit, Mich., has become an engineer 
with the Michigan Public Works Com- 
mission, with headquarters in Lansing, 
Mich. 

E. C. Macy has accepted a connection 
with Ulen and Company, of New York 
City. He was formerly with United 
Engineers and Constructors, Inc., in 
Philadelphia, Pa 

Jacos L. CRANE, JR., consulting engi 
neer and city planner, has been ap- 
pointed director of project planning, with 
headquarters in Washington, D.C 


Roperr E. THomas, commander, 
C.E.C., U. S. Navy, has been appointed 
public works officer at the Puget Sound 
Navy Yard, effective October 1. He will 
succeed Capt. E. R. GAYLER, who is re 
tiring from the service 


KNOWLES K. MApison, previously an 
engineer for the Commonwealth and 
Southern Corporation at Jackson, Mich., 
is now on the staff of Pate and Hirn, of 
Detroit. 





DECEASED 





Louts ANDREW Burns (Assoc. M. '09) 
secretary of Burns Brothers and Haley, 
Inc., of Watertown, N.Y., died in that 
city on July 14, 1938. Mr. Burns, who was 
59, was born in Watertown. For seven 
years he was assistant engineer on the 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











construction of the New York State 
Barge Canal, and later served as resident 
engineer on the maintenance of this proj- 
ect. In 1919 Mr. Burns became a member 
of the contracting firm, Burns Brothers and 
Haley, Inc. In 1923 he was made secretary. 


FRANK RAYMOND Coates (Assoc. M. 
‘0O) died at Avon, N.J., on June 26, 1938, 
at the age of 69. After early experience in 
railroad engineering, Mr. Coates was with 
the Stone and Webster Engineering Cor- 
poration and the Inter Ocean Steel Com- 
pany. From 1911 to 1921 he was presi- 
dent and general manager of the Toledo 
Railways and Light Company, and in the 
latter year he became president of the 
Toledo Edison Company. For a number 
of years prior to his death Mr. Coates was 
with Henry L. Doherty and Company, of 
New York City. 

Joserpnu James Corti (Assoc. M. 96) 
civil engineer of Mendoza, Argentine Re- 
public, died on June 17, 1938, at the age 
of 77. Mr. Corti played a prominent part 
in the engineering development of his 
country. His numerous activities in- 
cluded the introduction of reinforced con- 
crete structures and macadam roads into 
his province, construction of the first as- 
tronomical observatory in Mendoza, and 
construction of the trans-Andean tunnel 
connecting the Argentine and Brazil. 


BERNARD LABROQUERE CROZIER (M. 
'26) chief engineer of Baltimore, Md., died 
in that city on July 23, 1938, at the age of 
48. Mr. Crozier joined the engineering 
staff of the Baltimore Paving Commission 
in 1912 and had been an employee of the 
city practically ever since. In 1931 he was 
appointed chief engineer and, as such, 
supervised all engineering, construction, 
and allied divisions of the city govern- 
ment. He was also a member of the Board 
of Estimates and of the public improve- 
ment commission. 


Joun Leste Dopsrns (Assoc. M. '12) 
consulting engineer of San Francisco, 
Calif., died on July 25, 1938, at the age of 
54. Mr. Dobbins spent a number of years 
in China—from 1909 to 1916 as professor 
of railway engineering and, later, as head 
of the engineering department at Pei Yang 
University, Tientsin, and from 1916 to 
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1917 as vice-president and general ; ana- 
ger of the American Machinery an Ry. 
port Company, in Tientsin. Later yy, 
Dobbins was connected with severa! engi. 
neering firms in the United States, ang 
from 1921 until his death he main: uined 
his own consulting practice 


Joun Henry Gray (M.'95) died at his 
home in Orange, N.J., on August 5, 1938 
at the age of 74. Until his retiremen; “ 
1917 Mr. Gray maintained offices in New 
York City, where for many years he spe- 
cialized in structural steel work. He 
was a steel contractor on the construction 
of many large buildings in New York and 
other cities. Mr. Gray also did steel work 
for the Chicago World’s Fair in 1899 
About that time he invented and patented 
the “Gray Column,” a device for installing 
water, plumbing, and electrical facilities 
in high buildings, which is widely used jy 
skyscraper construction. 


Joun Howe ct Grirrira (M. 13) fo 
many years associate professor of theo 
retical and applied mechanics at Iowa 
State College, died on July 14, 1938, at th: 
age of 69. Mr. Griffith’s early career jp 
cluded three years as professor of civil en 
gineering at the Clarkson School of Tech 
nology and four years as assistant pro. 
fessor at the University of Michigan 
Later he designed and superintended the 
construction of physical testing labora. 
tories for the U. S. Bureau of Standards 
In 1923 he joined the engineering staff a: 
Iowa State College. 


EDWARD LOVERING INGRAM (M. ‘25 
professor of railroad engineering and g 
odesy at the University of Pennsylvania 
from 1911 until his retirement in 1932, died 
at his home at Nyack, N.Y., on July 25 
1938. Professor Ingram, who was 75, was 
born in Philadelphia, Pa. His early career 
included six years in the U. S. War Dx 
partment and four years with the Inte: 
national Boundary Commission. From 
1901 to 1906 he was an expert civil engi 
neering aide for the U.S. Navy at the New 
York Navy Yard, and in 1906 he joined th: 
staff of the University of Pennsylvania 

FREDERICK Horace Tipsetts (M. '17 
civil engineer of San Francisco, Calif., died 
on August 3, 1938. He was 56. In 199 
after several years of varied experience, 
Mr. Tibbetts became a member of the 
civil engineering firm of Haviland and 
Tibbetts, in general charge of the San 
Francisco office. From 1917 on he mai- 
tained his own consulting practice, serving 
as chief engineer or consultant on many 
water supply, sewerage, and drainage 
projects in the West. 


CHarRLes CourTLANpT Warraker (M 
24) consulting engineer of Atlanta, Ga 
died on August 3, 1938, at the age of © 
A specialist in steel and concrete constr 
tion, Mr. Whitaker was with the Trusco 
Steel Company from 1909 to 1925—ime* 
of the time as Southern representative @ 
charge of the Atlanta sales office ‘From 
the latter year on he maintained his 
vate practice in Atlanta, preparing Pp 
for and supervising the construction 
many buildings in Georgia and Florida 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From July 10 to August 9, 1958, Inclusive 








Apprtions TO MEMBERSHIP 


BarcLay, LELAND (Assoc. M. '38), Asst. Prof., 
Civ. Eng., Univ. of Texas (Res., 4414 Duval 
St Austin, Tex. 


Bartz, RICHARD HERMAN, Jx. (Jun. 38), Drafts- 
man, Prank F. Fowle & Co., 35 East Wacker 
Drive (Res., 8538 South Wood St.), Chicago, 
Il 

guusxp, Avex (Jun. '37), Structural Steel De- 
tailer, Bethlehem Steel Co., South San Fran- 
cisco (Res., 168 Cypress St., San Bruno), Calif. 


ivcHAM, WILLIAM Freperic (Assoc. M. '38), 
Associate Engr., U. S. Bureau of Reclamation 
‘Res., 25 East 16th Ave.), Denver, Colo. 


BuLL, CHARLES BEEKMAN (Assoc. M. 38), Field 
Ener., Asst. Chf. of Planning, WPA Sewers 
Res., 1165 Fifth Ave.), New York, N.Y. 


B 


gumsreap, Joun CHAMBERS (Jun. '38), Asst. 
Engr., 5. J. Mott, 368 Broadway, (Res., 4 
Madison Ave.), Saratoga Springs, N.Y. 


Bunker, WitttAM BREHLER (Jun. '38), Lieut., 
Corps of Engrs., U.S.A.; Asst. to Area Engr., 
U.S. Engr. Office, 31 St. James Ave., Boston, 
Mass. 

Casey, THOMAS BERNARD (M. °38), 6530 Glen- 
wood Ave., Chicago, Ill. 


Cueston, JAMES HunTsrR (Assoc. M. 37), Senior 
Specifications Engr., TVA, 609 Arnstein Bldg., 
Knoxville, Tenn. 


Curter, Toomas Henry (M. '38), State High- 
way Engr., Commonwealth of Kentucky (Res., 
509 Shelby St.), Frankfort, Ky. 


Dunn, CLarK ALLAN (Assoc. M. 38), Associate 
Prof. Civ. Eng., Oklahoma Agri. and Mech. 
Coll., Stillwater, Okla 


Eruripce, FLaver Drypen, Jr. (Jun. '38), Dist. 
Supervisor of Malaria Control, U. S. Public 
Health Service, Jackson, Miss. 


Fenno, Cuarices ANTHONY, Jr. (Jun. '38), Junior 
Engr., U. S. Govt., War Dept., U. S. Engr. 
Ofice (Res., 1219 Fifth Ave.), Huntington, 
W.Va 


Frame, STANLEY Howarp (Assoc. M. '38), Hydr. 
Engr., Dept. of Lands, Water Rights Branch, 
Parliament Bldgs., Victoria, B.C., Canada. 


Garpner, Roy Lawrence (Jun. '38), Teaching 
Fellow, Coll. of Eng., Univ. of Washington 
Res, 1607 Seventh Ave., West), Seattle, 
Wash 


Garvetr, RayMonp Rattner (Jun. °38), Care, 
U. S. Engr. Office, 751 South Figueroa St., 
Los Angeles, Calif 

Georck, Henry Hortenstus, 3d (M. '38), Asst. 


Engr., in Chg. of Services, Dept. of Public 
Works, City of Norfolk, Box 464, Norfolk, Va. 


Goopricn, Joun Emery (Assoc. M. '38), Senior 
Engr. with U. S. Div. Engr., Box U, Plaza Sta- 
tion, St. Louis, Mo. 


Goutp, Jonn Mervin (Assoc. M. °38), Res. 
Engr., Pacific Gas & Elec. Co., San Francisco 
Res., 330 San Carlos Ave., Piedmont), Calif. 

Harrsrre.p, MARVIN FurRR (Jun. 38), Box 141, 
Oxford, Miss 

Hesert, Grecory MacDonatp (Jun. '38), 
12 South Elgin, Tulsa, Okla. 

Hurcuincs, Joun Bacon, Jr. (M. °38), With 
Charles E. Waddell, 229 Arcade Bldg., Ashe 
ville, N.¢ 

K» wLes, Burt Le Roy (M. °38), Field Engr., 
rhe Associated Gen. Contrs. of America, Inc., 


Room 1227 Munsey Bldg., Washington, D.C. 
Xes., 6 Algonquin Rd., Worcester, Mass.) 

Kusswaut Taytor Cristian (M. °38), San. 
Engr Burgess & Niple), 568 East Broad Se. 
Colum! Ohio 


a . Josern (Jun. '38), Box 105, Jewell 


" OBERT Ferouson (Assoc. M. °38). 
t Prof, Dept. of Civ. Eng., The Univ. of, 
Tonto, lorento, Ontario, Canada. 

Josepn (Assoc. M. °38), Estima- 


-~ and r. G. Walter Tovell, Inc. (Res 
Car \ve.), Baltimore, Md 


McFappen, James ALEXANDER (Assoc. M. '38), 
so. Structural Engr., TVA, Box 380, Norris, 
‘enn. 


MANNEL, CHARLES (M. '38), Asst. Engr., Chas. 
E. Waddell, Box 525, Asheville, N.C. 


Maxton, Howarp Preston (Assoc. M. °38), 
Gen. Cost Engr., TVA, Norris, Tenn. 


May, Joseru Orro (M. '38), Engr. in Chg. of 
Estimating and Designing, Am. Bridge Co., 71 
Broadway, New York, N.Y. (Res., 137 Hope 
St., Ridgewood, N.J.) 


Morris, Rosert Maxwetr, Jr. (Jun. °38), 
Junior Engr., U. S. Engr. Office (Res., 702 
Maryland Ave.), Pittsburgh, Pa. 


Muncer, Ev_mer Lewis (Jun. '38), Rodman, St. 
L. S. W. Ry. (Res., 1602 West 6th Ave.), Pine 
Bluff, Ark. 


Myers, Cotpy Maxwett (Assoc. M. '38), Capt., 
Corps. of Engrs., U.S.A., The Command and 
General Staff School, Fort Leavenworth, Kans. 


Nasvik, Peter Ottver (Jun. '38), Supt., the 
Nasvik Constr. Co. (Res., 1368 Ashland Ave.), 
St. Paul, Minn. 


Norman, Crype Tuomas (Jun. °37), 1214 Cas- 
cade, Dallas, Tex. 


Opett, Joun Westey (M. °38), Div. Engr., 
Great Lakes Dredge & Dock Co., 1100 Morgan 
Bidg., Buffalo, N.Y. 


Ratston, GERALD Epwarp (Jun. °38), City 
Engr. (Res., 1207 West Pleasant St.), Freeport, 
Til. 


Reece, Kemp Wirison (Assoc. M. '38), Asst. 
Engr., Phoenix Eng. Corporation, 2 Rector 
St., New York (Res., 1428 Midland Ave., 
Bronxville), N.Y. 


Rice, Epwarp Burns (Assoc. M. '38), Care, 
U. S. Geological Survey, Box 2052, Jackson, 
Miss. 


Rostnson, Donacp StrerHen (Jun. °38), 3355 
Balmoral Ave., Chicago, II. 


Scwroper, FrepericK Epwarp (M. °38), Pres., 
*. E. Schroder, Inc., Great Notch (Res., 4 
Craig Pi., Cranford), N.J. 


Suarer, Irven Crarence (Assoc. M. °38), 
Bridge Insp., State Highway Comm., 2059 
Buchanan St., Topeka, Kans. 


Smrrnorr, Micnart Viacwestav (Assoc. M. 
*38), Designing Draftsman, Dept. of Design, 
Bureau of Streets and Sewers, City of Pitts- 
aa (Res., 5717 Center Ave.), Pittsburgh, 

a. 


Sotnar, GrorGe Epwtn, Jr. (Jun. '38), 1231 R 
St., Fresno, Calif. 


Spacpinc, Lawrence (M. '38), Chairman, Valua- 
tion Committee, U. S. Steel Corporation; 
Valuation Engr., Union R.R.; Valuation Engr., 
B. & L.E.R.R. (Res., 310 Clinton St.), Green- 
ville, Pa. 


T’anc, Cuen-Hsvu (Jun. 38), Cosmopolitan Club, 
Ithaca, N.Y. 


Tuomas, Ravrpnu G. (Assoc. M. '38), Dist. Engr., 
Dept. of Building (Res., 424 East 92d St.), Los 
Angeles, Calif. 





TOTAL MEMBERSHIP AS OF 
AUGUST 9, 1958 | 


| Members.... , 5,682 
| Associate Members 6,295 
Corporate Members... 11,975 

_ Honorary Members 24 
| Juniors. . 3,741 
Affiliates 78 
Fellows... l 
Total aa 15,819 
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Towner, James Mapsen (Jun. ‘°38), 2016 
Wheeler, Houston, Tex 


Van Waconer, Murray Devos (M. '38), State 
Highway Commr. (Res., 446 Everett St.), Lan- 
sing, Mich. 


Vovent, Harry (Assoc. M. '38), Associate Engr., 
WPA, 70 Columbus Ave., New York (Res., 91- 
14 One Hundred and Eighty-Second Pi., Ja- 
maica), N.Y. 


WARREN, FRANK MANLEy, JR. (Jun. '38), Sta- 
tistical Engr., Portland Gen. Elec. Co., 509 
Electric Bidg., Portland, Ore. 


Warraker, Ropert Lynn (Assoc. M. '38), 
Constr. Engr., General Elec. Co. (Res., 4230 
Beaver Ave.), Fort Wayne, Ind. 


Woopwarp, Dovevas Russeut (Jun. '38), Junior 
Engr., Water Resources Branch, U. S. Geologi- 
prey (Res., 893 Lancaster St.), Albany, 


Younc, Kennetnu (Assoc. M. '38), Cons. Engr., 
501 Baum Bldg. (Res., 2039 North 50th St.), 
Omaha, Nebr. 


ZALMANZIG, Frep Dopcer (Jun. '38), Research 
Engr., San Antonio Public Service Co., 201 
North St., Mary’s St., San Antonio, Tex 


MeMBERSHIP TRANSFERS 


BreDINGER, JoHN Ropert (Assoc. M. ‘17; M 
*38), Cons. Structural Engr., 1011 Traction 
Bldg. (Res., 2234 Highland Ave.), Cincinnati, 
Ohio. 


BRINGHURST, JoHN Henry (Jun. "11; Assoc. M 
"15; . 38), Chf. Engr., Am. Petroleum Co 
of Texas, 707 Petroleum Bldg., Houston, Tex 


Couse, Water LeaRNep (Assoc. M. "31; M 
"38), Engr. and Contr. (Couse & Saunders), 
415 Brainard St., Detroit, Mich 


Crocker, Forrest SaMugt (Jun. '34; Assoc. M 
*38), With Utah-Bechtel-Morrison-Kaiser Co., 
1231 First National Bank Bldg., Denver, Colo 


Dartton, ARJAN SInGH (Jun. ‘32; Assoc. M 
"38), Asst. State Engr., Public Works Dept., 
Farid Kot State, Farid Kot Palace, Lytton 
Rd., New Delhi, India. 


Fenton, Evry Gray (Jun. '30; Assoc. M. °38), 
Asst. Engr. U. S. Engr. Dept. (Res., 420 South 
Graham St.), Pittsburgh, Pa. 


Fiscet, Louis O’Nrev (Jun. '31; Assoc. M. '38), 
County Engr., Pinal County Highway Dept 
Box 473, Florence, Ariz. 


Frencu, RicHarp CHARLES (Jun. 27; Assoc M 
°38), Transitman, Grade 4, Dept. of Public 
Works, New York (Res., 1780 East 48th St, 
Brooklyn), N.Y. 


Gutetre, Paut Cuiirrorp (Assoc. M. '24; M 
*38), Associate Engr., U. S. Engr. Office, Bing 
hamton, N.Y. 


HARDING, JAMES CLARKE (Jun. "21; Assoc. M 
'28; M. '38), Cons. San. Engr., 11 Park PI., 
New York, N_Y. 


HenpeERSON, Ernest Ray (Jun. °31; Assoc M 
*38), Surveyman, U. S. Engr. Dept., Box 135, 
Mineola, Tex. 


Hicks, Ratepn Comstock (Jun. '31; Assoc. M 
*38), 410 Burr Oak St., Albion, Mich. 


Hotsrook, Epwitn CuHaries (Assoc. M. '21; 
M. °'38), Correspondent, U. S. Steel Products 
Co., Box 285, Manila, Philippine Islands. 


Hovtpampr, Cart RicHarp (Jun. "32; Assoc. M 
'38), Civ. Engr., C.S. Whitney, 724 East Mason 
St. (Res. 5912 North Berkeley Boulevard), 
Milwaukee, Wis. 


HouiettT, ArtHurR Russe_t (Jun. °28; Assoc. 
M. '38), Asst. Dean, School of Eng., Univ. of 
North Carolina, Chapel Hill, N.C. 


Krery, Joun Rocne (Jun. '31; Assoc. M. °38), 
Res. Engr., Fernandina Pulp & Paper Co., 
Fernandina, Fla 


LeeRMAKERS, Henry ANTHONY (Jun. ’28; Assoc. 
M. °38), Junior Designer, Bethichem Steel 
Co., Fabricated Steel Constr. (Res., 522 West 
Broad St.), Bethlehem, Pa 

McCastanp, STANFORD Paut (Jun. '30; Assoc. 


M. ‘'38), Associate Engr, U. S. Bureau of 
Reclamation, Sacramento, Calif 
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McLean, ANDREW ALEXANDER Jun ‘28 
Assoc. M. °38), Shire Engr. and Secy., Ballan 
Shire Council, Shire Office, Ballan, Victoria, 
Australia. 

McMiuivien, Dare Sretmner (Jun. "31; Assoc. M 
"38), Asst. Engr., U. S. Bureau of Reclamation, 


Box 144, Coulee Dam, Wash 

Me cay, Grover Ovp (Jun. "28; Assoc. M. 38), 
Transitman, P. R. R., Union Station (Res 
1729 North Narragansett Ave.), Chicago, Ill 


Nace., Cuarces Avoust (Assoc. M. "26; M 
38), Structural Engr., Lawrence E. Peterson 
312 East Wisconsin Ave., Milwaukee (Res 


7038 Cedar St., Wauwatosa), Wis 

Ort, Leonagp Eucene (Assoc. M. "28; M. '38), 
Engr., City Light Dept., Seattle (Res., 2308 
Burwell Ave., Bremerton), Wash. 


Civit ENGINEERING for September 1938 


Pee., Kenneta Percivar (Jun. "30; Assoc. M. 
"38), Asst. Engr., U. S. Engr. Office, Ballona 
Creek Jetties (Res., 1716 ashington Way), 
Venice, Calif. 


PeTrerson, Lawrence Evcene (Assoc. M. '28; 
M '38), Cons. Engr., 312 East Wisconsin Ave., 
Milwaukee, Wis. 


Rirrsr, Samus. Henry (Jun. 30; Assoc. M. 
38) Associate Engr., U. S. Engr. Office, Gay 
Bidg., Little Rock, Ark. 


Steves, Bert Francis (Jun. "31; Assoc. M. '38), 
Desigrer, Black & Veatch, 1561 Jackson Ave., 
Memphis, Tenn 


Wortey, Stewart Eart (Jun. "28; Assoc M 
*38), Eng. Aide, U. S. Engrs., War Dept. (Res., 
758 St. Charles St.), Baton Rouge, La 














Applications 


REINSTATEMENTS 


CLARKE, TERENCE KENNEDY, Assoc. M  rejp 
stated July 18, 1938. al 


Evans, WaLtace Bryant, Assoc. M., rei tated 
July 14, 1938. 


O’Brien, James Joun, Assoc. M., reinstat Ayo 
2, 1938. — 

Gress. Joun Jay, Assoc. M., reinstated ily 1] 
1938. 


Urstno, Jactnto, Assoc. M., reinstated July 15 


1938. 
RESIGNATIONS 


Carrier, CHARLES Ropert, Assoc. M., ; 


July 25, 1938 


Wooten, Marion Frank, Jr, Jun 
July 25, 1938. 


esigned 


resigned 





ee} 


—————— 





for Admission or Transfer 


Condensed Records to Facilitate Comment of Members to Board of Direction 
September 1, 1938 


NuMBER 9 








The Constitution provides that the Board of Direction shall elect or 
for transfer. 
determine justly the eligibility of each candidate, the Board must 


reject all applicants for admission or 


depend largely upon the 


membership for information. MINIMUM REQUIREM ENTS FOR ADMISSION 
Every member is urged, nati saiai 
therefore, lo scan carefully Grape GENERAL REQUIREMENT AcE Active 
. PRACTICE 
the list of candidates pub- oiietidiadl ‘ " 
; —- Qualified to design as well as aa ‘ ' 
lished each month in Civit Member to direct henpentant a 35 years 12 years* 
ENGINEERING and to furnish . 
te Bend lll dale aliicl —— Qualified to direct work 27 years 8 years* 
“ a “ ‘“ 
may aid in determining the Junior Qualified for sub-professional 20 yearst 4 years® 
eligibility of any applicant. 
, 7, Qualified by scientific acquire- 
It is esper tally urged that Affiliate ments or practical experience 35 years 12 years* 
inite recommendation as to cooperate with engineers 
a definite recomm 
lo the proper grading be Fellow Contributor to the permanent funds of the Society 


given in each case, inasmuch 
as the grading must be based 


In order to 


* Graduation from an engineering school of recognized reputation is equivalent to 4 


years of active practice 
t Membership ceases at age of 33 unless transferred to higher grade 


upon the opinions of those who know the applicant personally a; 
well as upon the nature and extent of his professional experience 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 

Communications relating 
to applicants are considered 
strictly confidential. 

The Board of Direction 
will not consider the appli- 
cations herein contained from 
residents of North America 
until the expiration of 50 
days, and from non-resident: 
of North America until the 
expiration of 90 days from 
the date of this list. 


RESPONSIBLE 
CHARGE OF 
Work 


5 years of im- 
portant work 


1 year 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


ADMISSIONS 


MEMBER 
Atrwoop, Bayarp MclIntosm, Phoenix, Ariz 
(Age 62.) Jun. Administration Asst., U. 5S. 


Dept. of Agriculture, Soil Conservation Service, 
Safford, Ariz. Refers to A. F. Harter, R. A, 
Hoffman ve. H. Housholder, W. R. Hutchins 
Ww. W. La _ o Leeson, G. L. McLane, 
E. Vv Miller. H. S. Reed, §. Smyth. 


Brooks, Wattrer THomas, Knoxville, Tenn 
(Age 42.) Area Engr., 3rd Area, WPA. Re 
fers to A. J. Bottiger, H. H. Hale, H. D. Pal 


Snoderly, W. H. Wilson. 


Cony Ricuarp Sanpers, San Francisco, Calif 
(Age 67.) Cons. Engr. Refers to C. Derleth, 
Jr., H. B. Hammill, J. A. Kitts, R. V. LaBarre, 
A. V. Saph 


more, M. U. 


Cotter, Samuset Meyer, Hempstead, N.Y 
(Age 39.) Draftsman, Port of New York Au 
thority. Refers to E. W. Bowden, W. J 


Delaney, J. J. Del Bourgo, H. V. Disney, C. Ww 
Dunham, M,. S. Spelman. 


Hatt, Freperic Francis, San Francisco, Calif 
(Age 62.) Hall & Pregnoff, Structural Engrs 
Refers to H. J. Brunnier, C. Derleth, Jr., W. E 
Emmett, B. P. Legare, T. H. Means, F. R 
Muhs, W. H. Popert, V. H. Poss, F. M. Rand 
lett, J. B. Wells. 


Harpinc, Roserr Georoce, Salt Lake City, 


Utah. (Age 43.) Cons. Engr. Refers to R. K 
Brown, R. A. Hart, R. B. Ketchum, G. A 
Lyon, C. E. Painter, A. Z. Richards, F. H 
Richardson 


LAND, James Love, Montgomery, Ala. (Age 52.) 
Materials Engr., Ala. State Highway Comm. 
Refers to R. P. Boyd, H._ D. Burnum, J. A. C 


Callan, J. B. Converse, W. Finnell, J. M. Gar- 
rett, H. H. Houk, R. D. Jordan, J. H. Mayer, 
S. B. Slack. 


Lenpecke, Huco Ropert, Santa Ana, Calif 
(Age 42.) Res. Engr. in charge of construction 
of Santa Margarita River bridge at Oceanside 
and widening of Zuma Creek and Trancas 
Creek 7.x Refers to C. E. Andrew, V. A. 
Endersby, J. Gallagher, 1. O, Jahistrom, F. W. 
Panhorst, D. R. Warren. 


Wirt1rM Linpsay, Ithaca, N.Y. 

Prof. and Director, School of Civ 

.. Cornell Univ. Refers to F. A. Barnes, 

. C. Hollister, H. N. den, J. E. Perry, P. H. 
Underwood, L. C. Urquhart, C. L. Walker. 


Muoter, Ricuarp Cart Witttam, New York 
City. (Age 38.) Secy. and Treas., Heydt- 
Mugler Co., Inc., Contrs. Refers to W. J. 
Barney, G G Blackmore, J. Feld, A. T. Glas- 
sett, C. S. Landers 


MALCOLM, 
(Age 54.) 


Myers, CHartes Atsert, Baton Rouge, La 
(Age 38.) Designer, Louisiana Highway Comm. 
Refers to C. V. Baker, R. L. Barnes, H. B. 
Henderlite, N. E. Lant, C. T. Nitteberg, B. W. 
Pegues, F. F. Pillet. 

Van Gresen, WILLIAM ORSEN, Biaghemtes, N.Y. 
(Age 38.) Capt., Corps of Engrs., U. S. Army. 
Refers to T. R. Ag gg, H. Austill, Cc. M. Cade, 
W. E. Galligan, F. Kerekes, A. Marston, E. G. 
Plank. 


Vickers, Ricuarp Craceo, Atlanta, Ga. (Age 
36.) Engr., Georgia Power Co. Refers to 
A. T. Beauregard, L. W. Clark, F. E. Hale, 


A.C. Polk, W. E. Sanford, O. G. Thurlow. 


Wetts, Homer Macers, Waco, Tex. (Age 48.) 
Hydr. Engr. in charge of Field Operations 
Unit, Water Utilization Sec., Bureau of Agri 


Economics, U. S. Dept. of Agriculture. Refers 
to A. G. Bisset, H. B. Elmendorf, J. E. Hayes 
E. B. Keating, L. M. Lawson, W. A. Steenber 
gen. 


ASSOCIATE MEMBER 


Bartey, Steere, Ann Arbor, Mich. (Age 4] 
Res. Engr. on construction of softening-plas' 
addition to Flint (Mich.) filter plant. Refers 
to G. L. Alt, A. J. Decker, W. R. Drury, W. © 
Hoad, R. L. McNamee, E. C. Shoecralt 


CuarRLes Merritt, Cleveland, Ohio 
Cons. Structural Engr. for vanows 
audt, C. & 
Cc. W 


BARBER, 
(Age 32.) 
companies. Refers to R. B. 
French, J. I. Kuhn, F. L. Plummer, 
Schubert. 


Bernune, Roperick Arnett, Little Rock, Ark 
(Age 36.) Asst. Field Representative, RFC 
Refers to A. Allaire, H. R. Carter, W. Grast 
K. W. LeFever, A. M. Lund, D. A. MacCrea 


bar 7 Ropert Eart, Knoxville. Teo 

~ aye Asst. Engr., Bridges, Southers Ry 
to H. H. Hale, C. E. Nichols, B 
ol C. M. Spofford, H. E. Tyrrel! i 
Welty. 


DePuy, Hrram, Jr., Tacoma, Wash. (Age © 
Refers to A. Johnson, A. L. Miller 
Parker, B. P. Thomas, R. B. Van Horn 


Essets, Lawrence Orzen, Fresno, Calil 
31.) Irvine & Ebbets, Archts. & Engrs —_ 
Senior Architectural Inspector, FHA Reler 
to G, F. Carney, J. J. Casey, H. A. Ciufi, A 
Crenshaw, I. Gottheim, E. R. nae. x 
Parker, F. O. Pearce, C. J. Sly, EB. b. > 
F. H. Spitzer. 


Harris, Ropert Ray, Louisville, Ky ‘ 
Refers to E. S. Chase, F. C. Dugan, © * 
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|. Hinman, Jr., H. W. Streeter, E. L. 
in, J. S. Watkins. 


Apprson Resse, Jr., Montgom 
ge 38.) State Mgr., State-Wide High- - 
inning Survey, Alabama State wa 4 
Refers to H. D. Burnum, J. A 

H. Careters, J. M. Garrett, R. S&S. 
_L. Gottlieb, H. H. Houk, R. D. Jor- 


Harry Drake, Los Angeles, Calif. 
4 ‘ Mgr., Ready Mixed Concrete Div., 

dated Rock Products Co. Refers to 
S - Cortelyou, P. L. Feddersohn, G. W. 
Tones, W — le., a F- Roberts, A. L. 
Sonderegger, C. B. Wirsching. 


ever ANDREW, JR., New York City. (Age 29.) 

"Traveling im Venezuela. Refers to F. A. 

Bart es. D. F. Giboney, J. R. Monaghan, F. H. 
owaczek, C. B. Wigton. 


Murray, Francis ALOYSIUS, Summit, N.J. 
Age 43.) City En and Engr. for Planning 
Board. Refers to "ep. Bassett, R. T. Betts, 
4 BI ir, J. C. Brigham, G. J. Ray, R. C. 
Wheeler 

Orson, Ourr® Newt, Milwaukee, Wis. (Age 34.) 
Instructor in Civ. Eng., Marquette ag 
Refers to B. EB. Brevik, J. P. Gebhard, L. J. 
Larson, C. A. Mockmore, 5S. H. Sims. 


s rLes Kinc, New York City. (Age 

. ‘31 . oe in responsible charge of Flood Con- 

trol & Hydr. Sec., U. S. Engr. Office. Refers 

to C. E. Boesch, J. M. Buckley, D. M. Burmis- 
ter, A. S. Crane, E. L. Daley. 


Svwirx, DonatD Les, Mobile, Ala. (Age 28.) 
Asst. County Engr. and Acting County Engr., 
Mobile County, and in ow of WPA work. 
Refers to C. D. Batson, J. Converse, G. Pe 
Davis, Jr., H. L. Fisher, S. Po Houser, J. 


Peavy 


Van Ge_per, Spencer Henry, San Francisco, 
Calif. (Age 39.) Contr. on engineering con- 
struction. Refers to G. D. Burr, I. E. Flaa, 
E. F. Haas, F. C. Herrmann, E. R. Huber, L 


H. Nishkian 
Waker, Atsert Atvia, Sherman, Tex. (Age 
43 Res. Engr., Div. No. 1, Texas State 


Highway Dept. Refers to A. M. Brenneke, 
L. D. Cabaniss, J. C. Feild, H. H. Peel, J. E. 


Pine 
JUNIOR 


\cxusukaA, Micuast Peter, Brooklyn, N.Y. 
Age 20.) Refers to L. F. Rader, E. J. Squire. 


Auuison, ALEXANDER, Jr., Oakland, Calif. 
Ave 23.) Refers to R. E. Davis, C. Derleth, 
Jr bs S. Foote, B. Jameyson, G. E,. Troxell, 
C. T. Wiskocil. 


Anperson, O’Dean, Ogden, Utah. (Age 22.) 
Refers to H. S. Carter, G. D. Clyde, O. W. 
Israelsen, H. R. Kepner. 


ArgenpTs, E_pron CHARLES, Rock Island, III, 

Age 23.) With Hydr. Sec., U. S. Engr. Office. 

Refers to F. M. Dawson, R. B. Kittredge, F. T. 
Mavis, E. L. Waterman, 


Arnotp, Oran Gien, Brownwood, Tex. (Age 
24.) Refers to P. M, Ferguson, J. A. Focht. 


Arkinson, Harry Water, Chicago, Ill. (Age 
23.) Refers to H. E. Babbitt, J. J. Doland, 
M. L. Enger, W. C. Huntington, T. C. Shedd. 


BAKKEN, THORVALD ENGLUND, Hillsboro, N.Dak. 
Age 24.) Rodman, North Dakata State High- 
way Dept Refers to H. M. Fitch, W. E. 


Smith 


Barratt, Hersert Jon, Woodfibre, B.C., 
Canada Age 29.) Engr., British Columbia 
Pulp & Paper Co., Ltd. Refers to E. A. Cleve- 
land, A. H. Finlay, E. G. Matheson, J. C 


Oliver 


Basse, ARNo, Beaumont, Tex. (Age 22.) Rod- 
man, Texas State Highway Dept. Refers to 
; : H. Bantel, P. M. Ferguson, J. A. Focht, 
y +. Outer 


Bas AN, Mary Ctarissa (Miss), Charlevoix, 
Mich Age 22 Refers to C. T. Johnston, 
R.5S Swinton 


Baty, WaLTeR MARK, Buffalo, N.Y. (Age 
2 Refers to G. = Barnes, M. S. Douglas, 


G. B. Earnest, F. L. Plummer. 
BEHLING Wests y A., Kaysville, Utah. (Age 24.) 
nelers to H. S. Carter, G. D. Clyde, O. W. 


iSTaeiser 
_—~ Aus BLAN, Longview, Tex. (Age 29.) 
ae Asst., Texas State Reclamation Dept. 
we C. H. Bantel, P. M. Ferguson, 
i A. J R J. McMahon, T. U. Taylor, 


Biscy " 
“pan \N Epwarp, Geneva, Idaho. 


ters to G. D. Clyde, O. W. Israel- 


sen 


BLATTNER, SANFORD Davip, Houston, Tex. 
(Age 26.) Refers to L. E. Conrad, R. W. Epps, 
L. V. White. 


BOEMANN, Nevin WittiaM, Cando, N.Dak 
(Age 21.) Refers to H. M. Fitch, E. R. Griffin. 


Bonp, Ricwarp Guy, Bartlett, N.H. (Age 21.) 
Asst., Dept. of Civ. Eng., Univ. of New Hamp- 
shire. Refers to E. W. Bowler, R. R. Skelten. 


Bonet, Joun Artruur, Jr., Brookings, S.Dak. 
(Age 24.) Refers to H. B. Blodgett, H. S. 
Carter, R. R. Martel, F. Thomas. 


Bowers, Dovctas Apert, Oklahoma City, 
Okla. (Age 28.) Road Life Asst., Statewide 
Highway Planning Survey, Oklahoma State 
Highway Comm. Refers to G. H. James, D. 
H. Jones, R. E. Kirkham, C. W. McFerron, 
C. H. Rightmire, R. G. Saxton, E. R. Stapley. 


BRIDGEWATER, CARROLL CaLviIN, Wapiti, Wyo. 
(Age 23.) Rodman, Bureau of Public Roads. 
Refers to J. E. Kirkham, R. E. Kirkham, R. G. 
Saxton, E. R. Stapley. 


Burns, Paut ALEXANDER, New York City. 
(Age 26.) Draftsman, Kerlow Steel Flooring 
Co. Refers to C. L. Harris, E. L. Tarof. 


Cami, Roy Moroan, Thibodaux, La. (Age 21.) 
Refers to D. Derickson, E. S. Bres. 


CAMPBELL, JoserH Francis, Mount Pleasant, 
S.C. (Age 23.) Ins _ Bridge Dept., 
South Carolina mate ighway _ Refers 
- R. C. Johnson, A. E. Johnson, T. K. Legare, 

» 3 Rowe, R. L. Sumwalt. 


Cakper, Witt1aM Hupson, Fredericksburg, Va 
(Age 36.) C — Engr. Refers to R. B. H. Begg, 


CHANDLER, BENSON, Civenste, Wash. (Age =) 
Refers to R. L. Carter, . M. Chandler, C. C. 
More, F. H. Rhodes, Aas 


CHAPMAN, RoBerRT BRECKINRIDGE, III, Baltimore, 
Md. (Age 21.) Refers to J. T. Thompson, 
A. Wolman. 


Cueney, Ltoyp Turopore, Buffalo, N.Y. ~~ 
20.) Refers to E. F. Berry, E. F. Church 
Mitchell, E. F. O’Brien, S. D. Sarason. 


Cueves, Lancpon, Anderson, S.C. (Age 26.) 
Estimator, Townsend Lumber Co. Refers to 
E. L. Clarke, F. R. I. Sweeny. 


Curariro, Parrick THeopore, New York City. 
(Age 21.) Refers to W. Allan, R. E. Goodwin, 
T. H. Prentice. 


Compton, AuGcust Water, East Cleveland, 
Ohio. (Age 27.) Asst. Engr., City Eng. Dept. 
Refers to G. E. Barnes, M. 3. Douglas, G. B. 
Earnest. 


Conover, Ciype Stuart, Albuquerque, N.Mex. 
{Age 22.) Refers to J. H. Dorroh, W. A. 
in. 


Corstn, Keira Marcus, Kansas City, Mo. 
(Age 23.) Refers to G. W. Bradshaw, F. A. 
Russell. 


CORNELISSEN, Henprik, Troy, N.Y. (Age 21.) 
Refers to H. B. Compton, H. O. Sharp. 


Cornett, Roy Caries, Chattanooga, Tenn. 
(Age 23.) Refers to C. E. S. Bardsley, J. B. 
Butler, E. W. Carlton, C. V. Mann. 


CoTTeRMAN, Ropert Les, Dayton, Ohio. (Age 
21.) Refers to C. J. Beiz, E. O. Brown, J. J. 
Chamberlain, Jr., C. H. Paul, B. T. Schad. 


Crawrorp, CLARK ALvin, Elmira Heights, N.Y. 
(Age 21.) Refers to H. C. Bird, W. H. Hall. 


DeHart, Ropert CHARLES, Laramie, B 
(Age 21.) Refers to R. D. Goodrich, H. T. 
Person, 


DENMARK, MARION ALEXANDER, Wharton, 
Tex. (Age 24.) Refers to P. M. Ferguson, 
J. A. Focht. 


Drxon, ARTHUR Evans, Los Angeles, Calif. 
(Age 22.) Refers to E. S. Borgquist, J. C. 
Park. 


Dopp, Ropert Henry, Key West, Fla. (Age 25.) 
Refers to T. M. Lowe, P. L. Reed. 


Dowp, Munson Wuirte, El Centro, Calif. (Age 
21.) Jun. Eng. Aide, Design Sec., U. S. Engrs. 
Los Angeles, Calif. Refers to R. R. Martel, F. 
Thomas. 


DRAPER, ELMOND LLEWALLEN, Tuba City, Ariz. 
(Age 26.) Trail Locater, U. S. a “ Inter- 
ior, CCC. Refers to J. H,. Dorroh, H, C, Neuf- 
fer, C. W. Wright. 


Eason, STe&ARNS Davin, Ephrata, Wash. (Age 
23.) Rodman, Washington State Highway 
Dept. Refers to J. R. Griffith, F. Merryfield. 


Esse, Eart Epcar, Trenton, Mo. (Age 23.) 
Refers to W. G. Fowler, R. B. B. Moorman, H. 
Rubey, H. W. Wood, Jr. 
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EGaNn, Joun Ropert, Albion, Nebr. (Age 25.) 
Project Engr., WPA. Refers to C. M. Duff, 
M. I. Evinger, D. H. Harkness, H. J. Kesner, 
Cc. E. Mickey. 


Fe_pnake, CLARENCE Jonn, Santa Fe, N.Mex. 
(Age 31.) Refers to J. H. Dorroh, B. G. 
Dwyre, T. M. McClure. 


Frecps, Kennetu E., Belmont, Mass. (Age 
29.) Graduate Student, Massachusetts Inst. 
of Technology. Refers to J. B. Babcock, 3d, 
H. K. Barrows, E. L. Daley, B. C. Dunn, K. C. 
Reynolds, E. B. Snell, J. H. Stratton, ). W. 
Taylor. 


FisnHer, ALpert Steven, Laramie, Wyo. (Age 
27.) ReferstoR. D.G soodrich, H, T. Person, 


Fieck, Kennetu James Peoria, Ill. (Age 27.) 
Eng. Apprentice, Caterpillar Tractor Co. Re- 
fers to R. A. Caughey A. H. Fuller. 


Foarp, CHARLes MANN, Baltimore, a (Age 
20.) Refers to T. F. Comber, Jr., J. T. Thomp- 
son. 


Foote, Epwarp Watt, ar 3 ‘. Y. (Age 22.) 
Refers to A. J. Decker, w. oad, 


Foskett, Paut Francis, San Pedro, Calif. 
(Age 23.) Refers to C. T. Bishop, R. H. Suttie. 


Frate, CHARLES Josepn, Milldale, Conn. (Age 

-.) Engr., Dept. of Eng., Hartford, Conn., 

acting as Rodman, Chainman, and Computer. 
Refers to R. J. Ross, H. O. Sharp. 


Futter, Epwarp Harmon, Blacksburg, Va. 
(Age 21.) Refers to R. B. H. Begg, D. H. 
etta. 


Gagse, Raven Roy, Hastings, Nebr. (Age 27.) 
—_. Hydr. Engr., Soil Conservation Service. 
efers to J. A. Allis, L. L. Harrold, H. R. Leach, 

C. E. Ramser, L. G. Straub. 


GARRATT, JOHN NaTHAN, Nutley, N.J. (Age 22.) 
Refers to H. N. Cummings, W. S. LaLonde, Jr. 


Gentiticn, Joun Stone, New Orleans, La. (Age 
30.) Jun. Engr., U. s. Waterways Experiment 
Station. Refers to S. J. Ane tong G. R. 
Clemens, F. W. Edwards, N. A. Moore, H. A. 
Sargent, C. P. Wright. 


GLyNnNn, Dgesmonp Forp, Upway, Victoria, Aus- 
tralia. (Age 22.) Eng. Draftsman, Mel- 
bourne & Metropolitan Board of Works. Re- 
fers to L. R. East, A. L. Galbraith, C. H. Ker- 
not, C. W. N. Sexton, I. M, Sutherland. 


GoLDMAN, Mortimer Laskar, Atlanta, Ga, 
(Age 21.) Refers to R. P. Black, F. C. Snow. 


Gomez, AMatio, San Francisco, Calif. (Age 25.) 
Refers to T. O. Crow, C. Derleth, Jr. 


Goopkinp, Hersert, New Brunswick, N.J. 
(Age 22.) Draftsman with Ash, Howard, 
Needles & Tammen. Refers to H. N. Lendall, 
E. R. Needles. 


Goopwin, WitLt1AM Henry, Jr., Andover, N.H. 
(Age 26.) Refers to E. W. Bowler, R. R. Skel- 
ton. 


Goo.py, Mitton Exiott, Casper, Wyo. (Age 
21.) Chainman, U. S. Bureau of Reclamation. 
Refers to R. D. Goodrich, H . T. Person, 


Grirrirn, Joun Mack, Ann Arbor, Mich. (Age 
24.) Refers to G. L. Alt, J. H. Cissel. 


Gruirritus, WiLt1aAM Henry, Jr., Raleigh, N.C. 
(Age 23.) Soils Laboratory Asst., N.C. State 
Highway & Public Works Comm. Refers to 
H. C. Bird, W. H. Hall. 


Guyton, Witt1aM FRANKLIN, Oxford, Miss. 
(Age 20.) Refers to C. Ki Downing, A. B. 
Hargis. 


Hancock, James Harvey, Montgomery, Ala. 
(Age 27.) Draftsman, Alabama State Highway 
Dept. Refers to A. C. Barrow, M. M. Boatner, 
Jr., J. A. C. Callan, H. H. Houk, A. V. Lynn. 


HecuMer, Wii.t1aM Louis, Washington, D.C. 
(Age 24.) Refers to F. A. Biberstein, Jr., A. J. 
Scullen, 


HecuTMaAN, Ropert Aaron, Seattle, Wash. 
(Age 27.) Refers to A. L. Miller, C. C, More, 
F. H. Rhodes, Jr., R. G. Tyler, R. B. Van Horn. 


Hirst, Parti Avex, Laramie, Wyo. (Age 22.) 
Refers to R. D. Goodrich, H. T. Person, 


Howet.t, Haro_p Kennetu, Manhattan, Kans. 
(Age ey, Refers to L. E. Conrad, F. F. 
Frazier, M. W. Furr, J. B. Hays, C. H. Scholer. 


Hoxie, WILBAR Marpen, Plaistow, N.H. (Age 
21.) Refers to E. W. Bowler, R. R. Skelton. 


Hucstinc, Joun Frepericx, Jr., Charleston, 
S.C, (Age 24.) With M. L. Stephenson Constr. 
Co. Refers to E. M. Clarke, D, D. Curtis, F. 
R. I. Sweeny. 


Huntitey, Wayne Eastwoop, Phoenix, N.Y. 
(Age 24.) Refers to E. F. Berry, E. F. Church, 
L. Mitchell, E. F. O’Brien, S. D. Sarason. 


——EE 
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’ 
Hvypen, Barcey SvLVANTt Houston, Tex Age Works Comm. of North Carolina Refers to Purcuase, Roy Wape, Hartford, Con: A 
6.) Refers to P. M. Ferguson, S. P. Finct H. C. Bird, W. H. Hall 22) With Dept. of Eng. Refers ¢ Ry 
r A. Focht , : ‘ - Ross, E. R. Wiseman - 
LUNDIN ALFRED LAWRENCE New York City 
1OuUNS Cre nm HerMa? lopeka Kar Age 20 Ref.rs to L. V. Carpenter, D. 5S PuTMAN, CLARENCE Bismarck, N_De 
t . ak Age 
A we : pt., Bld & Ground Wasl rt lrowbridge, H. E. Wessman, S. F. Yasines 25.) Refers to H. M. Fitch, E. R. Gris 
il Ref » | | Conr } | kk law \ " " 
; Pr. Pr “ M. W. Furt C H. Schok " ‘ McCiurr Joun Pure, Laramie, Wyo A ge RADCLIFFE Jack CLirrorD, Elizabet} N 
Whit 26 Refers to R. D. Goodrich, H. T. Person Age 21.) San. Engr., Elizabethtow: Water 
, - Co. Refers to H. N. Lendall, S. F. Ne wkirk 
Somuaon. Prat losepu. Raleich. N.( hon McGaucnuy, Joun Bet, Virginia Bea h, Va Ir., W. Rudolfs , 
ie el eored yoy aD Planning Age 23 lech. Asst., Civ. Eng. Div I S 
Ry cate Highway Coasm Refer Coast Guard Refers to H. C. Bird, W. H RAYMOND, JoHN ARTHUR, Hillsboro. N Dak 
. 1 s Tohnso c M. Lambe. ( | Mant Hall, A. B. Hargis (Age 24.) Refers to H. M Fitch, E.R Griff, 
lounson. Town Water. JR Blacksbur Va McKINNON DeMar JOHN Evanston, Wyo Rice, Laurence Kerr, Cheyenne. Wyo ( 
Ave 20 Refers to R. B. H. Begg, D. H Age 28.) Refers to J. B. Cleary, J. D. Good 24.) Refers to R. D. Goodrich, H. T, Person 
Plett . ' ete : rich, H. T. Person s 
letta ve RiMAN, BerRnarp B, Rock Island, Ii Age 23.) 
rones. Wrttam Roses Wichita. Kan Awe McLAUGHLIN THomMaAS OAKLEY Woodbridge Asst. Draftsman, U. S. Engr. Office War 
‘ Rngt Roard of Park Commrs Refer N.J Age 25 Draftsman, Ordnance Project Dept., Rock Island Dist. Refers to J. C. Peng 
to F. F. Frazier, L. V. White Raritan Arsenal, N.J. Refers to H. N. Lendall M. Rosner, R. L. Stevens. 
S. S. Steinberg ’ . . 
— oy Casense. Vansnusin i we Roperts, James Warp, East Cleveland, Ohio 
4. Sefere te R.A. Canushey. A. H. Palle: MANGANARO. CHARLES ANTHONY New York (Age 23.) Refers to G. E. Barnes, M.S Doug. 
w ae te i avetes P A Mover City Age 21 Refers to D. S. Trowbridge las, G. B. Earnest, F. L. Plummer 
. H. E. Wessman . 
Kame. Hormac MiITcHeL! in Fra isco, Calif Ropricuez, GUILLERMO, Ancon, Canal Zone. 
Ave 22 Draftsmar hell Development Co MARSHALL, ArTuuR Puitip, Corona, N.\ Age (Age 27.) Refers to R. B. Kittredge B J 
Defers to BR. B. Davis. C. Derteth. Ir. I 23 Refers to L. V. Carpenter, D. S. Trow Lambert, F. T. Mavis, E. L. Waterman 
ante Oe A ie “we bridge, H. E. Wessman . ' 
on ROWLAND, SAMUEL JouN, Seattle, Wash (Age 
k , ’ 7 ve =" tan Fran , Marues, Ev.is Leroy, Boise, Idaho Age 25.) 23.) Refers to G. E. Hawthorn, C. C More. 
Cali ‘ ! Defers to R. I Camplhe Refers to J. E. Buchanan, I. N. Carter, J. W. F. H. Rhodes, Jr., R. G. Tyler, R. B Van Horn, 
all . on ‘ Porevant Howard . ; 
( 4 Ke ed I . ‘. Prouty scoTT, RONALD FAIRBANKS, Milwaukee, Wis. 
Pr. ¢ MerriaM. Joun Larayverte, San Gabriel, Calif (Age 23.) Refers to L. M. Gram, R. H Sher. 
— — —_ : Wvo a ne Age 26 Refers to I |. Converse, R. R lock 
} fere ta I ’ Goodrict | er Martel e \ 
: Refer . , 1, H. 'T. Pet . Sersy, Davip Kapcan, Yonkers, N.Y. (Age 20) 
Keener. I ks Akron, Ohio Age MERRIMAN, WAYLAND, Lubbock, Tex Age 22.) Refers to F. A. Barnes, J. E. Perry 
mek eens , onstr Draftsmar d Instrument mar th H. N . ‘ 
z penesper, a, “7? > gg ~~ 7? adn " H. Mur SHANNON, GERALD TILpeN, Vinita, Okla, (Age 
Refer : dough. G. W. Parkhill. H. N. Roberts 23 Instrumentman, Holway & Neuffer 
er — oe ane Kamat. Cambrid Ma b . Engrs Refers to J. E. Kirkham, E. R Stap- 
Age 26 Refers to A. Casagrande, A. Haert MINASIAN, Joun Kacure, Lo Angeles, Calif tey 
ein ‘Age a Refers to R. R. Martel, W. W SHELHORSE, WILLIAM Henry, Atlanta, Ga Age 
K “ _m Byer I Ft Wortl rex lichas 21 Refers to R. P. Black, C. D. Gibson. 
. Pwo ry as ad Tet ‘ : rw 
- +t a - Refers t . Hi Moons N RMAN HARNED, Queens Village, N.Y SHERMAN, Prescorr ALDEN, McComb, Miss 
Ct W a oat ar or ? § to Age 23 Refers to J. K. Finch, H. O. Sharp Age 23 Refers to A. B. Hargis, N Rec 
| ur tor 
‘ Moore, Roper coTt, Oklahoma City, Okla 
h - - . . 4 D -~ *: —_ Age 25 Refers to L. M. Bush, D. L. Wilson, Sresert, Georce jJosern Hamer, Merion Sta 
‘ . , 4 op . <= . N. I Wolfard tion, Pa Age 23 Refers to H. C Berry 
K as psreeee . Bom Chattancoga. Tent W. H. Chorlton, F. P. Witmer j 
‘ , A cat tructural Ener IVA R Moors, Watter Leon, Pasadena, Calif Age , 
f vy N. Downe H j i 22 Jun. Eng. Aide, U.S. Eng. Div Refers SIELSKI, MatrHew Casmrr, Chicago, Il Age 
. to F. J. Converse, H. W. Dennis, R. R. Martel 24 Refers to R. L. Morrison, J. 5S. Worley 
LAN ' k Rahv \ N.J Age 24 10mas . 
-— mf : H Bird, H. P. Hamm > eee Siewert, Henry Gust, Sacramento, Calif 
Keters to ira MIMO ve 2 » ; 3 
Moroan, Currrorp LEON Davenport lowa Age 23.) Refers to F. S. Foote, B. Jamevysos 
. ‘ . Ay Cit . 2 ; > ‘ 7 
- eee ee oe ne wy mes ‘ ‘GC Age 24 Refers to R. B. Kittredge, E. L. Simmons, DARRELL RayMonp, Enid, Okla. (Age 
Age 24 ! ~ > vi ~* 1 _~ } . Waterman 23 Refers to J. E. Kirkham, R. E. Kirkham, 
ywilet V une, W AcNov o. & , R. G. Si . R. Staple 
Mar F. T. Ma I Waterman Morocan, Jack CHarRies, Syracuse, N.Y Age ' Sastem, SS. | ted 
ronel K 23 Refers to E. F. Berry, C. R. Hughes, L. Syopau., Sven Erik, Battle Creek, Mich. (Age 
ary aegis Py 00 a zo Mitchell, S. D. Sarason, M. H. Sturtevant 23.) Refers to H. B. Luther, R. W. Rena, 
1 ‘ Tia p r : 
tate Highway Comn Refers to L. E. Cor Mutter, Frep Apotur, Brooklyn. N.Y Age Ssmitru, Georce Wier, Brooklyn, N.Y Age 24 
ra K DD. I M. W Furr, R. I Mors« 23 lun. Kner Anchor Bldgs Inc Refers Refers to W. I Jessup, A. E. Winslow 
( H cl v. W t to L. F. Rader, I |. Squire . 
— ee SoupseR, Byromw Norvin, Kansas City, Mo 
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